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r.    Refearchcs    refpea'ing   the   Compofition    of  Enamel.      By 
C.  Clouet,   AJJociaie  of  the  French  National  Injhtule-', 

WHITE    ENAMEL. 

White  enamel,  either  for  earthen-ware,  or  the  piir- 
pofe  of  being  applied  on  metals,  is  compofcd  m  the  followmg 
manner:  You  firft  calcine  a  mixture  of  lead  and  tm,  which 
may  be  varied  in  the  following  proportions  3  vt^.  for  100 
parts  of  lead,  15,  20,  30,  and  even  40  of  tin.  A  mixture  of 
lead  and  tin  calcines  very  eafily  in  contad  with  the  air.  As 
foon  as  this  mixture  is  brought  to  a  red  heat,  nearly  a  cherry 
colour,  it  burns  like  charcoal,  and  is  calcined  very  fpeedily. 
The  compofition  which  calcines  beft,  is  that  wh.ch  in  100 
pounds  of  lead  contains  from  20  to  25  of  tin.  The  tin  here 
meant  is  pure  tin.  In  proportion  as  the  calculation  is  et- 
feded,  you  mutt  take  out  the  calcined  part,  and  continue  to 
oxydate  the  rett  until  the  whole  has  become  pulverulent  As 
fome  fmall  particles  always  efcape  calcination,  you  muft  ex- 
pofe  to  the  fire  a  fecond  time  the  oxyd  obtained  in  order  to 
calcine  it  completely;  which  may  be  eafily  known  by  its 
ceafinsrtofparkle;  that  is  to  fay,  when  you  no  longer  fee 
any  parts  burn  like  coal,  and  when  the  whole  appears  of  an 
uniform  colour.  When  the  proportion  of  tin  exceeds  25 
or  c?o,  a  [lronc,er  fire  is  neceffary  to  produce  the  ca  cination. 
In  a  word,  bf  varying  the  degrees  of  heat  you  will  be  able 
*  From  the  A:naUs  de  Cbihiie, 
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to  difcover  that  beft  iuiicd  to  tht  mixture  on  which  you 
operate. 

A  hundred  parts  of  the  calx  abme  mentioned,  which  in  the 
French  potteries  is  called  cqlcine,  is  generally  taken  with  ico 
part^  of  land.  From  25  to  30  pounds  of  fea-fait,  or  muriat  of 
foda,  are  added :  the  whole  is  well  mixed  together,  and  it  is 
fufed  ill  the  bcjttom  of  a  furnace  in  which  potter's  ware  is 
baked.  Thlti  matter  is  generally  placed  on  fand,  on  hrac 
quenched  in  the  open  air,  or  on  afhcs.  The  bottom  of  the 
inafs  is  in  general  badly  fufed.  This,  however,  does  not 
prevent  the  matter,  after  it  has  been  pounded,  and  applied  on 
the  articles,  from  becoming  exceedingly  white  and  hard  in 
the  furnace.  When  taken  from  the  furnace  it  is  not  while; 
it  is  even  often  very  black:  in  general  it  is  marbled  with 
black,  gray,  and  white. 

This  proccfs  is  that  generally  ufcd  in  potteries.  In  the  • 
compofitions  deftined  for  earthen-ware,  the  proportion  of  25 
parts  of  tin  to  100  of  lead  is  never  exceeded :  for  common 
earthen-ware,  the  manufafturers  are  even  fatisfied  with  15  of 
tin  to  100  of  lead.  It  may  be  eafily  feen,  that  if  you  wifli 
to  obtain  an  enamel  whiter  and  more  fufible,  you  muft  di- 
miniHi  the  quantity  of  fand ;  but  there  is  no  neceflity  for 
augmenting  that  of  the  fea-falt,  or  muriat  of  foda :  as  the 
whitcnels  and  opacity  depend  on  the  quantity  of  tin,  you 
may  ufe  calcine^  which  contains  25  or  30  per  cent.  For  ex- 
ample, 100  of  fuch  calcine,  60  of  fand,  and  25  of  marine 
fait,  give  a  compofilion  exceedingly  fufible. 

But  it  is  to  be  obferved,  that  it  is  neceflary  to  employ  fome 
further  manipulations  when  you  wilh  to  have  enamel  proper 
for  being  applied  on  metal,  and  are  delirous  to  give  it  all  the 
perfc-aion  of  which  it  is  fufecptible.  In  that  "cafe,  you  do 
not  employ  crude  fand,  but  calcine  it,  in  a  flrong  heat,  with 
a  quarter  of  its  weight  of  marine  fait,  cither  in  a  fmall  quan- 
tity in  a  cr\icibie,  or  on  a  large  feale  in  a  potter's  furnace. 
If  you  wUh  o  have  a  very  fuliblc  enamel,  you  may  even  add 
minium,  or  lead  calcined  by  the  former  operation,  and  nearly 
as  mueh  fea-falt,  that  is  to  fay,  a  fourth.  You  then  obtain 
a  while  nials  half  fufed  and  ponuis,  which  you  pulverife,  and 
•jiiploy  in  the  compofuiou  of  euanid  iniicad  of  fand,  and  in 
7  the 
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tfle  fame  proportions  ds  fand :  you  may  even  dlmmifli  lh« 
quantity  of  this  matter  to  50  per  cent,  if  you  are  clcfirous  to 
obtain  an  enamel  very  fufible.  This  will  depend  alfo  on  iha 
calcine  employed ;  for  that  which  is  mod  charged  with  tin  it 
the  lead  fufible. 

When  you  wifli  to  have  fluxes  for  the  colours,  you  employ 
the  fame  compofitiona  before  mentioned,  except  that  you 
put  little  or  no  tin  into  the  lead.  In  the  latter  cafe  you 
muft  crenerallv  employ  minium.  This  flux  is  good  for  cer- 
tain colours,  but  not  for  all.  There  are  fome  which  be- 
come tarnifhed  by  fluxes,  that  contain  the  oxyds  of  lead.  In 
that  cafe,  you  mull  make  fluxes  without  oxyd  of  lead.  Nitre 
and  borax  are  generally  ufed  for  making  this  glafs,  but  you 
add  no  calx  of  tin.  The  following  are  thofe  which  I  have 
tried : 

Three  parts  of  filiceous  fand,  one  of  chalk,  and  three  of 
calcined  borax,  give  a  matter  proper  to  be  ufed  as  a  flux  for 
purples,  blues,  and  other  delicate  colours. 

Three  parts  of  white  or  flint  glafs,  one  of  calcined  borax, 
a  quarter  of  a  part  of  nitre,  one  of  the  white  oxyd  of  anti- 
mony made  with  nitre  well  waflied,  give  an  exceedingly 
white  enamel,  which  may  ferve  alio  as  a  flux  for  purple,  and 
particularly  for  blue. 

Sixty  parts  of  enamel  fand  or  lefs,  thirty  of  alum,  thirty- 
five  of  liea-falt,  and  a  hundred  of  minium,  or  any  other 
oxyd  of  lead,  give  a  white  enamel  when  the  fluxes  do 
not  predominate  too  much,  and  a  gelatinous  glafs  when  a 
great  deal  of  fluxes  has  been  added.  This  glafs  is  gcxjd  for 
red,  and  the  enamel  may  be  applied  to  all  kinds  of  clay  ca- 
pable of  fulliuning  a  (Irong  heat. 

It  is  of  great  importance  to  remark,  and  to  know,  that  the 
fand  employed  for  enamel  muft  not  be  fand  which  contains 
onlv  filex  :  fand  of  that  kind  alone  is  of  no  ufe.  The  fand 
proper  for  this  purpofe  is  that  which  contains  talc  with  filex. 
To  make  a  fand  proper  for  enamel  and  the  fluxes  of  colours, 
&:c.  there  muft  be  nearly  one  part  of  talc  and  three  of  lili- 
ceous  fand. 

What  appears  to  me  mod  elTential  in  regard  to  the  fuccefi 
•f  enamel,  is  the  choice  of  laud.     It  is  very  poflible  to  curn- 
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pofe  this  fand  by  art ;  and  though  I  have  not  decompofed  it, 
I  have  found  by  fynthefis,  that  three  pans  of  liliceous  fand 
and  one  of  talc  form  an  €••  cellent  fand  for  enamel.     From 
this  it  may  be  readily  feen,  that,  to  compofe  with  facility  fand 
for  enamel,  nothing  is  necellary  but  to  determine,  by  a  good 
anal)'lis,  the  quantity  of  talc.     This  fand  nia\  be  pKJCured  in 
places  where  earthen-ware  is  made.    It  may  be  eafily  known; 
for,  belides  the  filiceous  fand,  wliich  forms  the  grtateft  part 
of  it,  you  may  obtcrve  in  it  lalcky  particles  in  great  abun- 
dance; and,  to  be  good,  it  nmft  contain  nearly  a  quarter. 
When  it  does  not  contain  a  fufficient  quantity,  the  enamel  it- 
produces  fufes  with   more  difficulty,   and  docs  not  become 
fmooih ;  it  remains  granulated  and  pitted.     There  are  cer- 
tainly ('oiiie  combinations  of  earth  which  may  produce  very- 
good  fluxes,  either  for  enamel  or  for  tranfparent  colours.     It 
might  be  attended  with  advantage  to  try  fome  of  thefe  com- 
binations.     Ponderous  earth   (barytes)   and   lime  fufe  very 
■well  together :  by  adding  a  little  filcx,  or  a  little  magnelia, 
it  is  probable  that  an  excellent  matter  might  be  produced. 
If  this  glafs,  compofed  of  lime  and  barytes  only,  had  fuffi- 
cient folidity  to  refill  the  air  and  weak  acids,  there  would  be 
BO  neceflity  perhaps  to  add  filex  ;  but  if  the  marine  fait,  as 
I  am  inclincti  to  think,  ought  alfo  to  enter  into  the  compo- 
fition  of  this  kind  of  glafs,  fdex  ought  iikewife  to  form  a  part 
of  it.     The  experiments  on  this  head,  for  tlie  fake  of  trial, 
may  be  varied  diiTerent  ways.     When  the  glafs  deftined   to 
ferve  as  flux  for  colours  is  employed,  it  is  culiomary,  in  order 
that  they  may  be  rendered  more  fufible,  to  add  a  Jittle  nitre 
and  borax.     The  common  borax  of  the  fhops  contains  an 
excefs  of  foda,  which,  in  my  opinion,  it  would  be  of  benefit 
to  faturate  v.ith  the  nitric  acid.     I  think  alfo  that  the  flux 
might  be  rei^aked  with  the  d(^fe  of  nitre  and  borax,  or  of 
nitric  borax,  which  might  be  added  before  being  employed. 
It  is  only  to  colours  fuch  ais  purple  and  the  oxyd  of  cobalt 
that  nitre  and  borax  arc  added. 

I  have  tried  to  find  a  fubltitutc  for  marine  fait  in  the  com- 
pofition  of  white  enamel.  PotaOi  produced  only  an  ugly 
and  ill  fiifed  grav  mafs,  which  acquired  no  luftrc  in  the  fur- 
nace ;  'nitre  produced  a  green  mafs,  but  exceedingly  friable  ; 

fulphat 
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fulpliat  of  potafh  produced  very  nearly  the  fame  effect,  only 
the  inafs  was  a  little  whiter:  but  neither  of  thefe  enamels 
was  worth  any  thing.  I  did  not  try  pure  foda:  I  have, 
however,  heard  common  foda  extolled;  but  as  it  contains  a 
great  deal  of  marine  %lt,  it  muft  undoubtedly  be  on  account 
of  this  lalt  that  it  produces  a  good  etfect.  Pure  foda  may 
neverthelc<>!  be  tried,  either  alone  or  with  marine  faltj  it 
perhaps  might  produce  no  bad  etfecl  with  potafli. 

I  have  tried  alfo  a  mixture  of  equal  parts  of  lime  and  argii, 
to  which  I  added  one  part  of  lilex,  and  lil<e\vife  without  (ilex; 
but  this  mixture  did  not  fupply  the  place  of  talcky  fand.  This 
fand  is  not  in  general  found  in  g-rain-s;  it  exhdjits  itfelf  moil 
commonly  under  the  form  of  a  ftone,  fuch  as  free-ftone  ;  but 
fome  of  it  is  found  alfo  in  grains. 

We  fliould  be  much  deceived  in  makiiljr  white  enamel 
were  we  to  employ  the  oxyds  of  tin  and  lead  feparately,  as  I 
have  read  in  all  the  authors  I  could  find  who  treat  on  the  art 
of  pottery.  None  of  them  fay  what  the^'  ouaht  refpecling 
enamel,  nor  even  refpecting  the  compolilion  or  nature  of  the 
earth  proper  for  bearing  an  enamel. 

It  is  elTential  that  the  lead  and  tin  for  makings  the  oxvd 
deflined  to  produce  white  enamel,  fliould  be  fulcd  and  mixed 
together  before  they  are  calcined  ;  and  if  you  wilh  that  the 
enamel  fhoulcl  immediatelv  acquire  its  full  wbitenefs,  it  will 
be  requifite  that  the  calcination  rtiould  be  complete. 

Bifmuth  nnght  perhaps  be  employed  as  a  I'ubUitute  for 
the  lead,  and  it  is  not  imjirohablc  that  it  would  uive  a  good 
produft.  Bifmuth  alfo  might  be  mixed  with  the  lead  in  the 
following  manner ;  viz.  one  i^art  of  lead,  one  of  bifmuth,  and 
one  of  tin:  or  other  proportions  mi<iht  be  employed;  but  I 
have  not  tried  any  others.  As  the  oxvd  of  biinuith,  how- 
ever, is  exceedingly  fulible,  I  think  it  might  be  admitted, 
with  great  advantage,  into  certain  fluxes.  I  have  not  tried 
what  might  be  produced  bv  the  white  calx  of  zu\c^  nor  by 
that  of  tin,  made  by  diffoUing  i  in  the  nitric  acid  or  bv  de- 
tonation with  nitre.  A  mixture  of  lead  and  tin,  detonated 
with  nitre,  would  be  ufeful.  Though  tb.e  white  calx  of  re- 
guhis  of  antimony  made  by  nitre,  and  well  waflicd,  (diapho- 
relic  antimony,)  produces  a  very  beautiful  white  enamel  when 

fufed 
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fufeJ  with  three  part^  of  white  glafs,  (which  contains  neither 
lead  nor  other  metallic  oxyds,)  and  one  of  glafs  of  horax, 
with  a  half  or  fourth  part  of  nitre;  yet  this  calx,  fo  white 
when  mixed  with  the  compofition  of  enamel,  made  with 
enamel  fand  a^ul  the  combined  oxyd  of  lead  and  tin,  inftead 
of  increafing,  tarnifhes  the  whitenefs,  and  only  gives  a  blueifh 
enamel  of  a  livid  colour*.  Perhaps  enamels,  completely 
made  and  mixed  together  in  the  firfl  inftance,  would  not 
produce  tlie  fame  effect;  but  this  I  never  tried.  I  have, 
however,  employed  this  compofition  as  a  flux  for  colours, 
which,  applied  afterwards  on  the  enamel  of  earthen-ware, 
prefcrved  its  beauty.  I  put  fome  of  this  pure  enamel  alfo 
over  that  of  earthen-ware,  and  I  think  it  preferved  iti 
whitenefs. 

The  principal  quality  of  good  enamel,  and  that  which 
renders  it  fit  for  being  applied  on  baked  earthen-ware,  or  on 
metals,  is'the  facility  with  which  it  acquires  luftre  by  a  mo- 
derate heat,  (a  cherry-red  heat,  more  or  lefs,  according  to 
the  nature  of  the  enamel,)  without  entering  into  complete 
fufionf.  Enamels  applied  to  earthen -ware  and  metals  pof- 
fefs  this  quality.  They  do  not  enter  into  complete  fufion; 
they  affume  only  the  ftate  of  pafte,  but  of  a  pafte  exceedingly 
firm ;  and  yet  when  baked  one  might  fay  that  they  had  been 
completely  fufed. 

There  are  two  methods  of  painting  on  enamel  :  on  raw 
or  on  baked  enamel.  Both  thefc  methods  are  employed,  or 
may  be  employed,  for  the  fiime  object.  Solid  colours,  ca- 
pable of  fudaining  the  fire  necelfary  for  baking  the  enamel 
ground,  may  be  applied  in  the  form  of  aifed  enamel  on  that 
which  is  raw,  and  the  artift  may  afterwards  finifh  with  the 
tender  colours.  The  colours  applied  on  the  raw  material  i\o 
not  require  any  flux;  there  is  one,  even,  to  which  filex  n)u(l 
be  added,  that  is,  the  calx  of  copper,  which  gives  a  very 

*  Antimony,  employed  in  any  manner  as  a  glazing  for  eanlun-ware, 
n-ould  he  more  dangctuus  tlian  lead  j  even  the  latter  fhould,  if  pofTible, 
be  ('  fcardtd. — Edit. 

+  The  ingenious  author  has  omitted  another  principal  quality.  It 
ought  never  to  conta-n  fuch  a  portion  of  deliqutfciDg  falts,  as  to  incknecr' 
^»«  h(,inir  afterwards  injured  by  water.  This  takes  place  cftcncr  th.in  is 
„^pcrally  fvifptclcd.-t-EDir. 

•  "*"      '  beautiful 
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beautiful  green  :  but  when  you  wifli  to  employ  it  on  the  raw 
miatcrial,  you  muft  mix  with  it  about  two  parts  of  its  weight 
of  lilcx,  and  bring  the  mixture  into  combination  by  means 
of  heat.  You  afterwards  pulverifp  the  mafs  you  have  thus 
obtained,  in  order  to  employ  it. 

To  obtain  good  white  enamel,  it  is  of  great  importance 
that  the  lead  and  tin  ihould  be  very  pure.  If  thefe  metals 
contain  copper  or  antimony,  as  is  often  the  cafe,  the  ena- 
mel will  not  be  beautiful ;  iron  is  the  leaft  hurtful, 

OF    COLOURED    ENAMELS. 

AH  the  colours  may  be  produced  by  the  mefalllc  ©xyds. 
Thefe  colours  are  more  or  lefs  fufed  in  the  fire,  according  as 
^hey  adhere  with  more  or  lefs  flrength  to  their  oxygen.  AU 
metals  which  readily  lofe  their  oxygen  cannot  endure  a  great 
degree  of  heat,  and  are  unfit  for  being  employed  on  the  ra\v 
niaterial. 

Purple. 

This  colour  is  the  oxyd  of  gold,  which  may  be  prepared, 
different  ways;  as  by  precipitating,  by  means  of  a  muriatic 
folution  of  tin,  a  nitro-znuriatic  folution  of  gold  much  diluted 
in  water.  The  Icall  quantity  poflible  of  the  folution  of  tin  will 
be  fufficient  to  form  this  precipitate.  The  folution  of  tin  muft 
be  added  gradually  until  you  obfcrve  the  purple  colour  beo-iu 
to  appear :  you  then  flop ;  and  having  fuffered  the  colour  to 
be  depofitcd,  you  put  it  into  an  earthen  veifel  to  dry  flowly*. 
The  diflcrcnt  folutions  of  gold,  in  whatever  manner  prcci-; 
pitated,  provided  the  gold  is  precipitated  in  the  (late  of  an 
oxyd,  give  always  a  purple  colour,  which  will  be  mere  beau- 
tiful in  proportion  to  the  purity  of  the  oxyd;  but  neither  the 
copper'nor  filver,  with  which  gold  is  generally  found  allayed, 
injure  this  colour  in  a  fenfible  manner  :  it  is  changed,  how- 
ever, by  iron.  The  gold  precipitate  wiiich  gives  the  molt 
beautiful  purple  is  certainly  fulminating  gold,  which  lofes 
that  property  when  mixed  with  fluxes.  Purj)!c  is  an  abun- 
dant colour;  it  is  capable  of  bearing  a  gre;U  deal  of  llux, 
and  in  a  fmall  quantity  eommunicalcs  its  colour  to  a  jircat 
deal  of  matter.     It  aj-pcars  that  faline  fluxes  are  better  fuited 

*  The  colour  is  aiwav;^  more  btautiful,  if  the  precipitate  is  ground 
u'itli  the  flux  rtfore  it.  has  JLComc  dry. — Edit. 
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to  it  than  thofe  In  which  there  are  metallic  calces.  Thole, 
therefore,  which  have  been  made  with  filex,  chalk,  and  "bo- 
rax, or  white  glafs,  borax,  and  a  little  white  oxyd  of  anti- 
mony, with  a  little  nitre,  as  I  have  already  mentioned,  ought 
to  be  employed  with  it.  Purple  will  bear  from  four  to  twenty 
parts  of  flux,  and  even  more,  according  to  the  fliade  required. 
Painters  in  enamel  emplov  generally  for  purple  a  flux  u  hich 
they  call  brilliant  white.  This  flux  appears  to  be  a  femi- 
opakc  enamel,  which  has  been  drawn  into  tubes,  and  after- 
wards blown  into  a  ball  at  an  enamcller's  lamp.  Thefe  bulbs 
are  afterviards  broken  in  fuch  a  manner  that  the  flux  is  found 
in  fmal!  fcales,  which  appear  like  the  frafimcnts  offmall  hol- 
low fphcres.  Enamel  painters  mix  this  flux  with  a  little 
nitre  and  borax.  This  matter,  which  produces  a  ven,*  good 
efleci:,  I  employed,  without  attempting  to  decompofe  it.  It 
may  be  a  very  fufible  common  white  enamel  which  has  been 
blown  into  that  form.  It  is  to  be  remarked,  that  purple  will 
not  bear  a  (Irong  heat. 

Wc  have  no  metallic  oxyd  capable  of  giving  dirc<511y  a 
fufcd  red  ;  that  is  to  fay,  we  have  no  metallic  calces  which, 
entcrino-  into  fiifion,  and  combining  under  the  form  of  tranf- 
parent  glafs  w  ilh  fluxes  or  glafs,  give  dire6\ly  a  red  colour. 
To  obtain  this  colour  it  mufl  be  compounded  difl'erent  ways, 
as  follows : — Take  two  parts,  or  two  parts  and  a  half  (you 
niav,  however,  take  only  on'e  part,)  of  lulphat  of  iron  and  of 
fuljihat  of  alumine;  fufethcm  together  in  their  water  of  cryf- 
talllfttion,  and  take  care  to  mi.t  them  well  together.  Con- 
tinue to  heat  them  to  complete  drynefs;  then  increafe  the 
fire  fo  as  to  bring  the  mixture  to  a  red  heat.  The  Kill 
operation  mufl  be  performed  in  a  reverberating  furnace. 
Keep  the  mixture  red  until  it  has  evc\-y  where  aflumed  a 
beautiful  red  colour,  which  you  may  alccr!ain  by  taking  out 
a  little  of  it  from  time  to  time,  and  fufl'ering  it  to  cool  in  the 
air.  You  may  then  fee  whether  the  matter  is  futiieieutly 
red:  to  judge  of  this  it  muft  be  kft  to  cool,  bccaufe  while 
bot  it  nnpi-ars  black.  The  red  oxyds  of  iroii  give  a  red  co- 
lour; but  this  colour  is  exceedingly  fugitive;  ft)r,  as  foon  as 
the  oxyd  ot  iron  inters  into  fulion,  the  portion  of  oxvgtn 
Vi'lneli  givtt  il  it.s  red  colour  leaves  it,  and  it  becomes  black, 
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yellow,  or  grccnifli.  To  prefcrvc,  therefore,  the  red  colour 
of  this  oxyd  in  the  fire,  it  mult  be  prevented  from  vitrifying, 
and  abandoning  its  oxygen;  which  may  be  accompliflved  by 
the  method  I  have  indicated.  I  have  tried  a  variety  of  dif- 
ferent fubftances  to  give  it  this  fixity,  but  none  of  them  fuc- 
ceeded  except  alum.  The  dofes  of  alum  and  fulj^hat  of  iron 
may  be  varied.  The  more  alum  you  add,  the  paler  will  be 
the  colour.  Three  parts  of  alum  to  one  of  fulphat  of  iron 
give  a  colour  which  approaches  flefli  colour.  It  is  alum  alfo 
which  gives  this  colour  the  property  of  becoming  fixed  at  a 
very  ftrong  heat.  This  colour  may  be  employed  on  raw 
enamel :  it  has  much  more  fixity  than  the  purple,  but  not  fo 
much  as  the  blue  of  cobalt.  It  may  be  waflied  to  carry  off  tiie 
fuperfluous  faline  matter,  but  it  may  be  employed  alfo  with- 
out edulcoration;  in  that  ftate  it  is  even  more  fixed  and  more 
beautiful.  It  does  not  require;  nuich  flux;  the  flux  which 
appeared  to  me  to  be  befi:  fuited  to  it,  is  compofed  of  alum, 
minium,  marine  fait,  and  enamel  fand.  This  flux  muR  be 
compounded  in  fuch  a  manner  as  to  render  it  fufficiently 
fufible  for  its  object :  from  two  to  three  parts  of  it  are 
mixed  wiih  the  colour.  In  general,  three  parts  of  flux  are 
ufed  for  one  of  colour :  but  this  dofe  may,  and  ought  to  be 
varied  according  to  the  nature  of  the  colour  and  the  fliade  of 
it  required.  -  Red  calx  of  iron  alone,  when  it  enters  into  fufiou 
with  glafs,  gives  a  colour  which  fecms  to  be  black ;  but  if 
the  colour  be  diluted  with  a  fufficient  quantity  of  glals,  it  at 
lad  becomes  of  a  tranfparent  yellow.  Thus,  the  colour  really 
produced  by  calx  of  iron  combined  with  glafs  is  a  yellow 
colour,  but  which  being  accumulated  becomes  fo  dark  that 
it  appears  black.  In  the  proccfs  above  given  for  making  the 
red  colour,  the  oxyd  of  iron  does  not  fufe:  and  this  is  the 
efl'ential  point;  for,  if  this  colour  is  carried  in  the  lire  to  vi- 
trification, it  becomes  black,  or  vellowifli,  and  difappears  if 
the  coal  be  thin,  and  the  oxyd  of  iron  prel'ent  be  only  in  a 
J  mall  quantity. 

YclU'v. 

Though  yellow  may  be  obtained  in  a  dircft  manner,  com- 
pound yellows  arc  preferred ;  becaufe  thev  are  more  certain 
in  their  efft^et,   and   more  eaiily   applied  thiiu   the   yellow, 

C  .;  whieh 
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which  may  be  direAIy  obtained  from  filver.  Tlie  compotitia 
yellows  are  obtained  in  confcquence  of  the  fame  principles  as 
the  red  colour  of  iron.  For  this  purpofe  we  employ  metahic' 
oxyds,  the  vitrification  of  which  mull  be  prevented  by  mixing 
with  them  other  fubftances,  fuch  as  refractory  earths,  or  me- 
tallic oxyds  diflicult  to  be  fufcd. 

The  metallic  calces  which  form  the  bafes  of  the  yelloW 
colours  are  generally  tliofe  of  lead;  as  minium,  the  white 
calx  of  lead,  or  litharge,  the  wiiite  calx  of  antimony,  called 
diaphoretic  antimony  :  that  called  crocus  metallorum  is  alfa 
employed.  This  regulus,  pulverifed  and  mixed  with  white 
oxyd,  gives  likcwife  a  yellow.  The  following  are  the  dif- 
ferent compofitions  ufcd  :  one  part  of  the  white  oxyd  of  an- 
tiriiony,  one  of  the  white  oxvd  of  lead  (or  two  or  three) ; 
thefe  dofes  are  exceedingly  variable;  one  part  of  alum,  and 
one  of  fal-ammoniac.  When  thefe  matters  have  been  all 
pulverifed,  and  mixed  well  together,  they  are  put  in  a  vefl'el 
over  a  fire  ftifficicnt  to  I'ublimate  and  dccompofc  the  fal-am- 
moniac; and  when  the  matter  has  afl'umed  a  yellow  colour, 
the  operation  is  finiflied  *.  The  calces  of  lead  mixed  in  a 
i'mall  quantity  either  with  filex  or  alumine,  alfo  with  the 
pure  calx  of  tin,  exceedingly  white,  give  likewife  yellows. 
One  part  of  the  oxyd  of  lead  is  added  to  two,  three,  or  four 
of  the  other  fubftances  above  mentioned.  In  thefe  different 
compdfirions  for  yellow,  you  may  ufe  alfo  oxvd  of  iron,  either 
pure,  or  that  kind  which  has  been  prepared  with  alum  and 
vitriol  of  iron  :  you  will  then  obtain  diflerent  Ihadcs  of  yel- 
low. From  what  has  been  faid,  you  may  vary  thefe  com- 
pofitions of  yellow  as  much  as  you  pleafo.  Yellows  require 
fu  little  flux,  that  one  or  two  parts,  in  general,  to  one  of  the 
colour  are  fufiicicnt;  laline  lluxes  are  improper  for  them, 
and  efpceially  thofe  which  contain  nitre.  They  muft  hz 
ufed  with  lluxes  compofed  of  enamel  fand,  oxyd  of  lead,  and 
borax,  without  marine  lalt. 

A  yellow  may  be  obtained  alfo  dire«?llv  from  filver.     AH 

thefe  mixtures  may  be  varied,  and  you  may  try  others.     For 

this  purpofe  you  may  ufe  fulphat  of  filver,  or  any  oxyd  of 

thai  metal  mixed  with  alumine  or  filex,  or  even  with  both, 

>  '  Tills  in  colour- Ih^'f'S  is  called  N;iplcs  yellow. 
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ih  etjual  quantities.  The  whole  nnift  be  gently  heated  until 
the  yellow  colour  appear,  and  the  matter  is  to  be  employed 
with  the  fluxes  pointed  out  for  yellows.  Yellow  of  filverj 
fike  purple,  cannot  endure  a  ftrong  heat :  a  nitric  fokition 
df  filver  may  be  precipitated  by  the  ammoniacal  phofphat  of 
foda,  and  you  will  obtain  a  yellow  precipitate,  which  mav  be 
nfed  to  paint  in  that  colour  with  fluxes,  which  ought  tlicn  to 
be  a  little  harder. 

Befidcs  the  methods  above  mentioned,  the  heft  manner  of 
emplovine  the  oxyd  of  fdver  is,  in  mv  opinion,  to  employ  it 
pure:  in  that  cafe,  you  do  not  p.'int,  but  (tain.  It  will  be 
fufficient,  then,  to  lay  a  light  coaling  on  the  place  which  you 
Avifli  to  ftain  vcllow,  and  to  heat  the  article  gently  to  give  it 
the  colour.  You  muil  not  employ  too  ftrong  a  heat :  the 
degree  will  ealily  be  found  bv  practice.  When  the  article 
has  been  futliciently  heated,  you  take  it  from  the  fire  autl 
feparate  the  coating  of  oxvd,  which  will  be  found  reduced  to 
aregulus:  you  will  then  obfcrve  the  place  which  it  occu- 
pied tinged  of  a  beautifid  yellow  colour,  without  thicknefs. 
It  is  chieflv  on  tranfparcnt  glafs  tluit  this  proeefs  fucceeds 
beft.  Very  line  lilver  filings  produce  the  lame  etiecl :  but 
\vhat  feemed  to  me  to  fuccecd  beft  in  this  cafe,  was  fulphat 
of  filver,  well  ground  up  with  a -little  water,  that  it  may  be 
extended  very  fmooth.  From  what  has  been  faid,  it  may  rea- 
dily be  fccn  that  this  vellow  muft  not  be  employed  like  other 
colours;  that  it  mult  not  be  applied  till  the  reft  have  been 
fufed ;  for,  as  it  is  exceedingly  fufible,  and  ready  to  change^ 
it  would  be  injured  by  the  other  colours;  and  as  the  coating 
of  filver  which  is  reduced  muft  be  removed,  the  fluxes  would 
fix  it,  and  prevent  the  poliibility  of  its  being  afterwards  fepa- 
tated.  Working  on  glals  is  not  attended  with  this  inconve- 
nience, becaufe  the  filver-vellow  is  applied  on  the  oppofitc 
fide  to  that  on  which  the  other  colours  are  laid. 

Green. 

Green  is  obtained  dire£fly  from  the  oxvd  of  copper.  AH 
the  oxyds  of  copper  are  good  :  they  recjuire  little  flux,  which 
even  muft  not  be  too  fufible:  one  part  or  two  of  flaix  will 
be  fufficient  for  one  oxvd.  This  colour  agrees  with  all  the 
■fluxeSj(  tlie  faline  as  well  as  the  njctallic;  which  tends  to  vary* 
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.1  liulr;  the  fliadcs.  I  have  already  pointed  out  the  method 
e)f  employing  thefe  oxyds  on  raw  enaniel :  were  not  that 
method  only  followed  in  this  eaie,  the  oxyd  of  copper  would 
fxtctul,  and  fpread  itfi-lf,  like  a  cloud,  beyond  the  limits  pre- 
fcribed  for  it. 

A  mixture  of  yellow  and  blue  is  alfo  ufed  to  produce  green. 
Thofc  who  paint  figures  or  portraits  employ  glafs  compofed 
in  this  manner ;  but  thofc  who  paint  glazed  veffels,  either 
earthen-ware  or  porcelain,  employ  in  general  copper  green. 

Independently  of  the  beautiful  green  colour  produced  by 
oxydated  copper,  it  produces  alio  a  very  beautiful  red  colour; 
but  I  do  not  know  that  it  is  employed  on  enamel.  This 
beautiful  red  colour,  produced  by  copper,  is  exceedingly  fugi- 
tive. The  oxyd  of  copper  gives  red  only  when  it  contains 
\erv  little  oxygen,  and  approaches  near  to  the  ilatc  of  a  re- 
gulus,  Notwithtlanding  the  diHiculty  of  employing  this  oxyd 
for  a  red  colour,  a  method  has  been  found  to  ftain  tranfparent 
glafs  with  different  fliades  of  a  very  beautiful  red  colour  by 
means  of  calx  of  copper.  The  procefs  is  as  follows :  You 
tlo  not  employ  the  calx  of  copper  pure,  but  add  to  it  calx  of 
iron,  which  for  that  purpofe  muft  not  be  too  much  calcined  j 
you  add  alio  a  very  fmall  quantity  of  calxT)f  copper  to  the 
iiiafs  of  glafs  which  you  are  dcfnous  of  tiugeing.  This  glafs 
at  til  {I  mud  have  only  a  very  ilioht  tiuire  of  jjreen,  inclininjr 
to  vellow.  When  the  glafs  has  that  colour  vou  make  it  pafs 
to  r«  d,  and  even  a  vcrv  dark  red,  bv  mixing  with  it  red  tartar 
in  powder,  and  e\cn  lallow.  \ov\  nuill  mix  this  matter  well 
iu  the  glafs,  and  it  will  alVume  a  verv  dark  red  colour.  The 
glafs  luells  up  very  much  by  this  addition.  Ik'fore  it  is 
worked  it  nnn't  be  futTered  to  fettle,  and  become  compact; 
but  as  foon  as  it  has  fullv  ailunied  the  colour  it  muft  be  im- 
mediately worked,  for  llie  colour  does  not  remain  long,  and 
e\cn  often  difappears  wiiile  working;  but  it  mav  be  rellored 
bv  heating  the  gkifs  at  the  flame  of  a  lamp.  It  is  exceediiiE[ly 
dilVicuk  to  make  this  colour  well ;  but  when  it  fueeet  ds  it  ii 
verv  biMulifiil,  and  has  a  great  deal  of  fplendour.  Dv  em- 
ploying the  calx  of  cojiper  alone  for  the  procciVes  above  men- 
tioned you  will  obtain,  when  vou  fucoeed  well,  a  reJ  hmiiar 
to  the  mull  beautiful  canniac.    The  calx  of  iron  Qhanire)* 
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the  red  into  vermilion,  according  to  the  quantilv  added.  If 
\ve  had  certain  procclTcs  for  making  this  colour,  we  (iioald 
obtain  all  the  fliadcs  of  red  irom  pure  red  to  orange,  bv 
iifing,  in  different  proportions,  the  ox\'d  of  copper  and  that  of 
iron.  The  calx  of  copper  fufes  argil  more  cafily  than  filex : 
the  cafe  is  the  fame  with  calx  of  iron.  If  yon  fufc  two  or 
three  parts  of  argil  with  one  of  the  oxyd  of  copper,  and  if  the 
heat  be  fufficient^  you  will  obtain  a  very  o])ake  enamel,  and 
of  a  vermilion  red  colour :  the  oxvd  of  copper  paOkis  from 
red  to  gruen  through  ye'lovv- ;  lo  that  the  enamel  of  copper. 
which  becomes  red  at  a  ftrong  heat,  may  be  yellow  with  a 
weaker  heat.  The  fame  efieft  may  be  produced  by  dcoxy- 
dating  copper  in  different  degrees:  this  will  be  cd'eo^ed  ac- 
cording as  the  heat  is  more  or  lefs  violent.  'l"he  ;;bove  com- 
pofiiion  might,  I  think,  be  employed  to  give  a  vermilion  red 
colour  to  porcelain.  The  heat  of  the  porcelain  furnace  ought 
to  be  of  fufficient  ftrength  to  produce  the  proper  effecl. 

The  calx  of  iron  fufed  alfo  with  argil  in  the  fame  propor- 
tions as  the  calx  of  copper,  gives  a  very  beautiful  black.  Thefe 
proportions  may,  however,  be  varied. 

Bine. 

Blue  is  obtained  from  the  oxyd  of  cobalt.  It  is  the  mod 
fixed  of  all  colours,  and  becomes  equally  beautiful  with  a 
weak  as  with  a  ftrong  heat.  The  blue  produced  by  cobalt 
is  more  beautiful  the  purer  it  is,  and  the  more  it  is  oxyd<iicd. 
Arfenic  does  not  hurt  it.  The  faline  fluxes  Vvhich  contain 
nitre  are  thofe  heft  fuited  to  it:  you  add  a  little  alio  when 
you  employ  that  flux  which  contains  a  little  calcined  borax 
or  glafs  of  borax,  though  you  may  employ  it  ahij  with  that 
flux  alone. 

But  the  ilux  which,  according  to  mv  experiments,  cives  to 
cobalt  blue  the  greateil  i'plendour  and  beauty,  is  that  coin- 
pofed  of  white  glafs  (which  contains  no  metallic  caU),  of 
borax,  nitre,  and  diaphoretic  antimony  well  waHied.  When 
this  glafs  is  made  for  the  puri)ol"e  of  being  employed  as  a 
flux  for  blue,  you  may  add  lefs  of  the  wliite  oxyd  of  anii- 
uionv  :  a  fi.'-ah  of  ihc  whole  will  be  fufikicnl. 
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Violet. 

Black  calx  of  mangancfe,  emp!o\-ed  with  hXm^i  fluxes^ 
gives  a  very  beautiful  violet.  By  varying  the  fluxes,  the  fliade 
cf  the  colour  may  alfo  be  varied  :  it  is  verv  fixed  as  long  as 
it  retains  its  ox^-jxcn.  The  oxyd  of  mancanefe  niav  produce 
different  colours;  but  for  tlint  purpofe  it  \\ill  be  necefiary 
that  wc  (liould  be  able  to  fix  its  oxygen  in  it  in  different  pro- 
portions. How  to  tffedt  this,  as  far  as  I  know,  has  nevep 
yet  been  difcovered. 

Thefe  are  all  the  colours  obtained  from  metals.  From 
this  it  is  c\ident  that  fometliing  flill  remains  to  be  difcovered. 
We  do  not  know  what  might  be  produced  bv  the  oxyds  of 
platlna,  tutigften,  molybdena,  and  nickel  :  all  thefe  oxvds 
are  ftill  to  be  tried  ;  each  of  them  mud:  produce  a  colour, 
and  perhaps  red,  which  is  obtained  neither  directly  nor  with 
facility  from  auy  of  the  metallic  fubftances  formerly  known 
aiid  hitherto  employed. 

GENERAL    REMARKS. 

Thofe  who  paint  on  enamel,  on  earthen-ware,  porcelain. 
Sec.  muft  regulate  the  fufibillty  of  the  colours  bv  the  mod 
tender  of  thofe  employed,  as  for  example,  the  purple.  When 
the  deofree  which  is  bell  fuited  to  purple  has  been  found,  the 
other  lefs  fufible  colours  may  be  fo  regulated,  (by  additions  of 
flux,)  w  hen  it  is  neceffary  to  fufe  all  the  colours  at  the  fame 
time,  and  at  the  fame  degree  of  heat. 

You  may  paint  alfo  in  enamel  without  flux ;  but  all  the 
colours  do  not  equally  (land  the  beat  which  mult  be  em- 
ployed. If  the  enamel,  however,  on  which  vou  paint  be 
very  fufible,  they  may  all  penetrate  it.  This  mamier  of 
painting  gives  no  thlcknefs  of  colour ;  on  the  contrarv,  the 
colours  fink  into  the  enamel  at  the  places  where  the  tints 
tre  llronged;.  To  make  ihcm  penetrate,  and  give  them 
liiilre,  a  pretty  llrong  fire  will  be  neceilarv  to  foften  the 
<;n£mel  and  bring  it  to  a  fiate  of  fufion.  This  method  can- 
not be  pra^tilod  but  (»i\  euamel  compofed  with  land,  which 
I  cr.ll  rnamcl  fand,  as  already  mentioned.  It  niav  be  rcadlK* 
fecn,  alft),  that  the  colours  and  enamel  capable  cf  enduring 
8  the 
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the  greateft  heat,  will  be  the  mofl  folid,  and  the  lead  liable 
to  be  changed  by  the  air.  An  account  of  the  method  of 
employing  and  baking  enamel  may  be  foinid  in  various 
works,  and  may  be  learned  alfo  by  feeing  the  operations 
of  enamellers. 


II.    On   a   new  fulminating   Mercu?y.      By    Edwaud 
Howard,  Efq.  F.R.S.* 

^_^  Section  I. 

-I  HE  mercurial  preparations  which  fulminate,  when 
mixed  with  fulphur,  and  gra.lually  expofed  to  a  ge:iile  heat, 
are  well  known  to  chemifts  :  they  were  difcovered,  and  havf 
been  fully  defcribed,  by  Mr.  Bayenf. 

MM.  Brugnatelli  and  Van  Mons  have  likewife  produced 
fulminations  by  concuffion,  as  well  with  nitrat  of  mercury 
and  phofphorus,  as  with  piiolphorus  and  moft  other  ni- 
trats  X'  Cinnabar,  likewife,  is  amongft  the  fubftances  which, 
according  to  MM.  Fourcrov  and  \  auquelin,  detonate  by  con- 
-cuffion  with  oxymuriat  of  potafh  §. 

Mr.  Ameilon  had,  according  to  Mr.  BerthoUet,  obferved, 
that  the  precipitate  obtained  from  nitrat  of  mercury  by  oxalic 
acid  fufes  with  a  hiffing  noife  j|. 

Section 

*  From  Tratifaliions  of  the  Rojal  S'jcicty  of  London  for  1800. 

+  Opufcules  Cbimiqufs  de  Bayoi,  Tom.  I   p.  346,  and  no:e  in  p.  344. 

%  Annates  dc  Cl.vmie,  To-.n.  XXV^Il.  p.  74  and  79. 

§  Ibid.  Tom.  XX I.  p.  238. 

|]  This  faiSt  has  been  milVeprefentecl  in  the  introduftion  to  a  work  en- 
titled The  Chemical  Principles  of  the  Metallic  Arts,  by  W- Richardfon, 
Surgeon,  F.  A.  S.  Sc.  (page  Ivii.)  The  author,  Ipeakinii  or  t'ue  acid  of 
forr.-l,  fays,  •'  KLiproth  of  Berlin  precipitated  a  nitrous  lolution  of  mer- 
cury wiih  acid  of  wood-forrel  ncutr;di!'cd  with  vci;etablo  alkali.  The 
white  precipitate,  well  walhed  and  dried,  produced  a  fulminating  noife 
not  inferior  to  that  of  fulminating  t^old.  Acid  of  fugar,  perfedlly  neu- 
tralifed  by  vegetable  alkali,  pioduced  the  fame  precipitate,  which,  on  ex- 
pofuie  to  heat,  exhibited  the  lame  fulminating  prwcr."  I  mult  confefi, 
I  have  not  been  able  to  produce  any  I'uch  fulmination.  Mr.  Richardfon 
has  moreover  given  this  fuppofed  difcovcry  to  Mr.  Kiaproth ;  wheraas 
Mr.  BerthoUet,  when  quoting  the  fa£l:  to  which  I  fuppofe  Mr.  Richardfon 
intended  to  allude,  obfcrvts,  "  Q_t"on  avoir  dcja  donni  le  nom  d'atgcnt 
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Section  II. 

But  mcrcurv,  and  nioft,  if  not  d!  its  oxyds,  may,  b}* 
treatment  with  nitric  acid  and  alcohol,  be  converted  into  a 
whitifli  cryftidiifed  powder,  poflelTing  all  the  inflammable 
properties  of  gunpowder,  as  well  as  many  peculiar  to  itfelf. 

I  was  led  to  this  difcovcry  by  a  late  afferti^n,  that  hydro- 
gen is  the  bafis  of  the  muriatic  acid:  it  induced  me  to  at- 
tempt to  combine  different  fubftances  with  hydrogen  and 
oxygen.  With  this  view,  I  mixed  fuch  fubftances  with  al- 
cohol and  nitric  acid,  as  I  thought  might  (by  predifpofing 
affinity)  favour,  as  well  as  attra(5t,  an  acid  combination,  of 
the  hydrogen  of  the  one,  and  the  oxygen  of  the  other.  The 
pure  red  oxvd  of  mercury  appeared  not  unfit  for  this  pur- 
pofe ;  it  was  therefore  intermixed  with  alcohol,  and  upon 
both  nitric  acid  was  aHiifed.  The  acid  did  not  act  upon 
the  alcohol  fo  immediately  as  when  thefe  fluids  are  alone 
mixed  together,  but  firft  gradually  difTolved  the  oxyd:  how- 
ever, after  fome  minutes  had  elapfed,  a  fmell  of  ether  was 
perceptible,  and  a  white  denfe  fmoke,  much  refembling  that 
from  the  liquor  fumans  of  Libavius,  was  emitted  with  ebul- 
lition. The  mixture  then  threw  down  a  dark-coloured  pre- 
cipitate, which  by  degrees  became  nearly  white.  This  pre- 
cipitate I  feparated  by  filtration  ;  and,  obferving  it  to  be 
cryftallifcd  in  fmall  acicular  cryftals,  of  a  faline  tafle,  and 
alfo  finding  a  part  of  the  mercury  volatilifed  in  the  white 
fumes,  I  mufl  acknowledge  I  was  not  altogether  with- 
out hopes  that  muriatic  acid  had  been  formed,  and  united 
tt)  the  mercurial  oxyd.  I  therefore,  for  obvious  reafons, 
poured  fulphiuic  acid  upon  the  dried  cryftalline  mafs ;  when 
a  violent  etVervcfccnce  enfued,  and,  to  my  great  altoniflmicnt, 
an  explofion  took  place. 

The  fingularity  of  this  explofion  induced  me  to  repeat  the 

fulmi'.Kinc  h'j  prccipirt-  Ju  niirntc  J.».rj;ent  pjr  I'aciile  oxalique.  clans  Icque! 
M.  t^l4);oth  avoit  dec  .lucit  la  propric  c  ile  fjfcr  avec  vivacitc  lorfqu'oa 
.1  expole  ;i  la  thaltur.  i\I.  Ameilon  avoit  auifi,  dcpuis  longtcins,  fait  con- 
noitrc  que  I'acitic  oxaliq'jc  conimi.ir.iqMoi:  cctte  pioprictc  au  mcicure, 
quoiquc  moins  fortcmciit  qu'a  I'argcnt ;  mais  cct  ttfct  (he  contiiiuts)  eft 
fori  eioijjnc  de  ceiui  <ju'on  dcligne  par  la  fulmiiuition." — AnnaUs  fit 
Cbin'tf,  Xom.  l.f.  57.  • 
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procefs  feveral  times;  and,  finding  that  I  always  obtained 
the  fame  kind  of  powder,  I  prepared  a  quantity  of  it,  and 
was  led  to  make  the  fcries  of  experiments  which  I  fliall  have 
the  honour  to  relate  in  this  paper. 

Section*  III. 

I  firfi:  attempted  to  make  the  mercurial  powder  fulminate 
by  concuflion  ;  and  for  that  purpnfe  laid  about  a  grain  of  it' 
upon  a  cold  anvil,  and  ftruck  it  with  a  hammer,  likcwife 
cold:  it  detonated  lightly,  not  being,  as  I  fiijipofe,  ftruck 
with  a  flat  blow ;  for,  upon  ufing  three  or  four  grains,  a 
very  ftunning  difagreeable  noife  was  produced,  and  the  faces 
both  of  the  hammer  and  the  anvil  were  much  indented. 

Haifa  crrain,  or  a  crrain,  if  ouitc  drv,  is  as  much  as  ouo-ht 
to  be  ufed  on  fuch  an  occafion. 

The  fhock  of  an  eledlrica-l  battery,  fent  through  five  or  {ix> 
grains  of  the  powder,  produces  a  very  fnniiar  effect :  it  feems, 
indeed,  that  a  ftrong  electrical  ftiock  generally  acls  on  ful- 
minating fubftances  like  the  blow  of  a  hammer.  Mcfir?. 
Fourcroy  and  Vauquclin  found  this  to  be  the  cafe  with  all 
their  mixtures  of  oxymuriat  of  potafh  *. 

To  afcertain  at  what  tempcraiure  the  merc\irial  powder 
explodes,  two  or  three  grains  of  it  were  floated  on  oil,  in  a 
capfule  of  leaf  tin;  the  bulb  of  a  Fahrenheit's  thermometer 
was  made  juft  to  touch  the  furface  of  the  oil,  which  was  then 
gradually  heated  till  the  powder  exploded,  as  the  mercury  of 
the  thermometer  reached  the  36Sth  degree. 

Section  IV. 

Defirous  of  comparing  the  ftrength  of  the  mercurial  com- 
pound with  that  of  gunpowder,  I  made  the  following  expe- 
riment, in  the  prcfence  of  my  friend  Mr.  Abernethv. 

Finding  that  the  powder  could  be  fired  by  flint  and  fteel, 
iR'lthout  a  difagreeable  noife,  a  common  gunpowder  proof, 
capable  of  containing  eleven  grains  of  line  gunpowder,  was 
filled  with  it,  and  fired  in  the  ufual  way :  the  report  was 
fliarp,  but  not  loud.  The  perfon  who  held  the  inftrunicnt 
iii  his  hand  felt  no  recoil ;  but  the  explofion  laid  open  the 

*  Annaks  ck  Chivnf,  Tom.  XXI.  p.  239. 
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upper  part  of  the  barrel  ncarlv  from  the  touch-hole  to  the 
muzzle,  and  ftruck  off  the  hand  of  the  rcgifter,  the  furface 
of  which  was  evenly  indented  to  the  dt^pth  of  0,1  of  an  inch, 
as  if  it  had  received  the  impreflion  of  a  punch. 

The  inftrument  ufed  in  this  experiment  being  familiarly 
known,  it  is  therefore  fcarccly  neceffary  to  ddcribe  it;  fuffice 
it  to  fay,  that  it  was  of  brafs,  niount'^d  with  a  Ipring  regiJier, 
the  moveable  hand  of  which  clofed  up  the  muzzle,  to  receive 
and  graduate  the  violence  of  the  explofion.  The  barrel  was 
half  an  inch  in  caliber,  and  nearly  half  an  inch  thick,  except 
where  a  fpring  of  the  lock  impaired  half  its  thickacfs. 

Section  V. 

A  gun  belonging  to  Mr.  Keir,  an  ingenious  artift  of 
Camdtn-town,  was  next  charged  wiih  17  grains  of  the 
mercuric!  powder,  and  a  leaden  bullet.  A  block  of  wood 
was  placed  at  about  eight  yards  from  the  muzzle  to  receive 
the  ball,  and  the  gun  was  fired  by  a  fufe.  No  recoil  feemeJ 
to  have  taken  place ;  as  the  barrel  was  not  moved  from  its 
pofition,  although  it  was  in  no  ways  confined.  The  report 
was  feeble :  the  bullet,  Mr.  Keir  conceived,  from  the  im- 
prefTion  made  upon  the  wood,  had  been  projected  with  about 
half  the  force  it  would  have  been  by  an  ordinar)'  charge,  or 
68  grains,  of  the  beft  gunpowder.  We  therefore  recharged 
the  gun  with  34  grains  of  the  mercurial  powder  j  and,  as  the 
great  ftrength  of  the  piece  removed  any  apprehenfion  of 
danger,  Mr.  Keir  fired  it  from  his  (hoidder,  aiming  at  the 
fame  block  of  wood.  The  report  was  like  the  firit  in  Sec- 
tion IV,  fharp,  but  not  louder  than  might  have  been  cx- 
pefted  from  a  charge  of  gunpowder.  Fortunatelv,  Mr.  Keir 
was  not  hurt,  but  the  gun  was  burft  in  an  extraordinary 
manner.  The  breech  was  what  is  called  a  patent  one,  of 
the  beft  forged  iron,  confiding  of  a  chamber  0,4  of  an 
inch  thick  all  round,  and  0,4  of  an  inch  in  caliber;  it  was 
torn  open  and  flawed  in  manvdircf^ions,  and  the  gold  touch- 
hole  driven  out.  The  barrel,  into  which  the  breech  was 
fcrewed,  was  0,5  of  an  inch  thick  ;  it  was  fplit  by  a  fingle 
crack  three  inches  long,  but  this  did  not  appear  to  me  to  be 
the  immediate  cffe£l  of  the  expluUon.  1  think  the  fcrew  of 
7  ib« 
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the  brce'^h,  being  fuddcnly  enlarged,  aiSled  as  a  wedore  upon 
the  barrel.  The  ball  niiflld  the  block  of  wood  and  ftruck 
agalnft  a  wall,  which  had  ah'cady  been  the  receptacle  of  fo 
many  bullets,  that  we  could  not  latisfy  curfeives  about  the 
irapreffioa  made  by  this  lall;. 

Section  VI. 

As  it  was  pretty  plain  that  no  gun  could  confine  a  quan- 
tity of  the  mercurial  powder  fufficient  to  project  a  bullet  with 
a  greater  force  than  an  ordinary  charge  of  gunpowder,  I  de- 
termined to  try  its  comparative  ftrength  in  another  wav. 

I  procured  two  blocks  of  wood,  very  nearly  of  the  fame 
fize  and  ftrength,  and  bored  them  with  the  fame  inftrumenfc 
to  the  fame  depth.  The  one  was  charged  with  half  an  ounce 
of  the  beft  Dartford  gunpowder,  and  the  other  with  half  an 
ounce  of  the  mercurial  powdery  both  were  alike  buried  in 
fand,  and  fired  by  a  train  communicating  with  the  powders 
by  a  fmall  touch- hole.  The  block  containing  the  gunpowder 
was  (imply  fplit  into  three  pieces ;  that  charged  with  the  mer- 
curial powder  was  burft  in  every  dire6lion,  and  the  parts  im- 
mediately contiguous  to  the  powder  were  abfolutely  pounded; 
yet  the  whole  hung  together,  whereas  the  block  fplit  by  the 
gunpowder  had  its  parts  fairly  feparated.  The  fand  fur- 
rounding  the  gunpowder  was  undoubtedly  moft  difturbed: 
in  fliort,  the  mercurial  powder  appeared  to  have  afted  with 
the  greateft  energy,  but  only  within  certain  limits. 

Section  VII. 

The  efTeiSls  of  the  mercurial  powder,  in  the  lafl  experi- 
ments, made  me  believe  that  it  might  be  confined,  during  its 
explofion,  in  the  centre  of  a  hollow  glafs  globe.  Having 
therefore  provided  fuch  a  veflTcl,  7  inclu-s  in  diameter,  and 
nearly  half  an  inch  thick,  mounted  with  brafs  caps,  and  a 
ftop-cock,  (fee  Plate  I.)  I  placed  ten  grains  of  the  mer- 
curial powder  on  very  thin  paper,  laid  an  iron  wire  149th  of 
an  inch  thick  acrofs  the  paper,  through  the  midft  of  the 
powder,  and,  clofing  the  paper,  tied  it  faft  at  both  extremi- 
ties, with  filk,  to  the  wire.  As  the  inclofed  powder  was  now 
attached  to  the  middle  of  the  wire,  each  end  of  which  was 

connected 
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connefled  with  the  1)rafd  caps,  the  packet  of  powder  became, 
by  this  difpofition,  fixed  hi  the  centre  of  the  globe.  Such 
a  charge  of  an  clc6lrical  battery  was  then  fent  along  the 
wire,  as  a  prehminary  experiment*  had  (hown  me  would, 
by  making  the  wire  red-hot,  inflame  the  powder.  The  glafs 
globe  withftood  the  explolion,  and  of  courfe  retained  what- 
ever gafcs  were  generated  :  its  interior  was  thinly  coated  with 
qiiickfilver  in  a  very  di\ided  (late.  A  bent  glafs  tube  was 
now  fcrewed  to  the  (lop-cock  of  the  brafs  cap,  which  being 
introduced  under  a  glafs  jar  ftanding  in  the  mercurial  bath, 
the  (lop-cock  was  opciicd.  Three  cubical  inches  of  air 
ru(hcd  out,  and  a  fcarth  was  fet  at  liberty  when  the  appa- 
ratus <vas  removed  to  the  water-tub.  The  explofion  being 
repeated,  and  the  air  all  received  over  water,  the  quantity 
did  not  vary.  To  avoid  an  error  from  change  of  tempera- 
ture, the  glafs  globe  was,  both  before  and  after  the  explo(ion, 
immerfed  in  water  of  the  fame  temperature.  It  appears, 
therefore,  that  the  ten  grains  of  powder  produced  four  cu- 
bical inches  only  of  air. 

To  continue  the  comparifon  between  the  mercurial  powder 
and  gunpowder,  ten  grains  of  the  belt  Dartford  gimpowder 
were  in  a  (imilar  manner  fet  fire  to  in  the  clais  globe :  it  re- 
mained entire.  The  whole  of  the  powder  did  not  explode, 
for  fome  complete  grains  were  to  be  obfcrved  adhering  to  the 
interior  furfacc  of  the  glafs.  Little  need  be  faid  of  the  na- 
ture of  the  gafes  generated  during  the  con>bu(llon  of  gun- 
powder :  they  mu(t  have  been  carbonic  acid  gns,  fulphureous 
acid  gas,  nitrogen  gas,  and  (according  to  Lavoificrf)  per- 
haps hydrogen  gas.  As  to  the  quantity  of  thefe  ffafes,  it  is 
obvious  that  it  could  not  be  afcertaincd ;  becaufe  the  two 
fird  were,  at  leaft  in  part,  fjicedily  abfoibed  bv  the  alkali  of 
the  nitre,  left  pure  after  the  dccompofition  of  its  nitric  acid. 

Section'  VIII. 
From  the  experiments  related  in  the  4th  and  5th  fcctions. 
In  which  the  gunpowder  proof  and  the  gun  were  burll,  it 
niiiiht  be  inferred,  that  the  adonidiinjj  force  of  the  mercurial 

■"*  With  Mr.  Cuthbertfon's  clcftromctcr. 
t  See  Lavoificr,  Traili  e'.emfniairr,  P'5^7' 
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powder  is  to  he  attributed  to  the  rapidity  of  its  combuftion  ; 
and  a  train  of  fcveral  inches  in  length  being  confumed  in  a 
Tingle  flail),  it  is  evident  that  its  conibuiliou  muft  be  rapid. 
From  the  experiments  of  the  6th  and  7th  fections,  it  is  fuffi- 
cienlly  plain  that  this  force  is  reftrained  to  a  narrow  limit; 
both  becaufe  the  block  of  wood  charged  with  the  mercurial 
powder  was  more  fliattered  than  that  charged  with  the  gun- 
powder, whilft  the  fand  furrounding  it  was  lead  di(hirbed ; 
and  likewife  becauie  the  glafs  globe  withftood  the  explofion 
of  ten  grains  of  the  powder  ti.\e<l  in  its  centre :  a  charge  I 
have  twice  found  fufficient  to  deftroy  old  piftol  barrels,  which 
were  not  injured  by  being  fired  when  full  of  the  belt  gun- 
powder. It  alfo  appears,  from  the  laft  experiment,  that  ten 
grains  of  the  powder  produced  by  ignition  four  cubical  inches 
only  of  air;  and  it  is  not  to  be  fuppofcd  that  the  generation, 
however  rapid,  of  four  cubical  inches  of  air  will  alone  ac- 
count for  the  defcribed  force ;  neither  can  it  be  accounted 
for  by  the  formation  of  a  little  water,  which,  as  will  here- 
after be  fliown,  happens  at  the  fame  moment :  the  quantity- 
formed  from  ten  grains  mult  be  fo  trifling,  that  I  cannot 
afcribe  much  force  to  the  expanfion  of  its  vapour.  The 
fudden  vaporifation  of  a  part  of  the  mercury  feems  to  me  a 
principal  caufc  of  this  immenfe,  yet  limited,  force :  becaufe 
its  limitation  may  then  be  explained,  33  it  is  well  known 
that  mercury  eafily  parts  with  caloric,  and  requires  a  tempe- 
rature of  600  degrees  of  Fahrenheit  to  be  maintained  in 
the  vaporous  Itate.  That  the  mercury  is  really  converted 
into  vapour,  by  ignition  of  the  powder,  may  be  inferred  from 
the  thin  coat  of  divided  quickfilver,  which,  after  the  explo- 
fion  in  the  glafs  globe,  covered  its  interior  furfacc;  and  like- 
wife  from  the  quickfilver  with  which  a  tallow  candle,  or  a 
piece  of  gold,  may  be  evenly  coated,  by  being  held  at  a  fmall 
diltance  from  the  inflamed  powder.  Thefc  faiits  certainly 
render  it  more  than  probable,  although  they  do  not  demon- 
ftrate,  that  the  mercury  is  volatilifed;  becaufe  it  is  not  un- 
likely that  many  mercurial  particles  are  mechanically  im- 
pelled againlt  the  furface  of  the  glafs,  the  gold,  and  the 
tallow. 

As 
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As  to  the  force  of  dilated  mercury,  Mr.  Baume  relates  i 
remarkable  inftance  of  it,  as  follows  : 

''  Un  alchyinifte  fe  prcfcnta  a  Mr.  Geoffroy,  et  I'aflura 
qu'il  avoit  trouve  le  moven  de  fixer  le  nicrcure  par  une  ope- 
ration fort  fimple.  II  fit  conftruire  fix  boites  rondes  en  fer 
fort  epai'*,  qui  entroieiit  les  uncs  dans  les  autres;  la  derniere 
etoit  afTujettie  par  deux  cereles  de  fer  qui  Te  croifoient  en 
angles  droits.  On  avoit  mis  quelques  livres  de  mercure  dans 
!a  capacite  de  la  premiere :  on  mit  cet  appareil  dans  un 
fournciu  aflez  renipli  de  charbon  pour  faire  rougir  a  blanc 
les  boites  dc  fer;  mais,  lorfque  la  chaleur  cut  penetre  fuffi- 
fammcnt  le  mercure,  les  boites  creverent,  avec  une  telle  ex- 
plofion  qu'il  fe  fit  un  bruit  epouvantable  :  des  morceaux  de 
boites  furent  lances  avec  tant  de  rapidite,  qu'il  y  en  eut  qui 
pafTercnt  an  travers  de  deux  planchers ;  d'autres  firent  fur  lai 
muraille  des  eflets  fcmblables  a  ceux  des  eclats  de  bombes  *." 

Had  the  alchemift  propofed  to  fix  water  by  the  fame  ap- 
paratus, the  neft  of  boxes  mud,  I  fuppofe,  have  likewife  been 
ruptured ;  yet  it  does  not  follow  that  the  explofion  would 
have  been  fo  tremendous  :  indeed  it  is  probable  that  it  would 
not;  for,  if  (as  Mr.  Kirwan  remarked  to  me)  fubftances  which 
have  the  greatefl:  fpecific  gravity  have  likewife  the  greateft 
iattraftion  of  cohefion,  the  fuppofition  that  the  vapour  of 
mercury  exceeds  in  expanfive  force  the  vapour  of  water, 
would  agree  with  a  pofition  of  Sir  Ifaac  Newton,  tbat  ihoje 
particles  recede  from  one  another  ivith  the  greatefl  force^  and 
are  mofl  difficultly  brought  together,  which  upon  contaSl  cohere 
mojl  Jhrj?iglj\. 

Section   IX. 

Before  I  attempt  to  inveitigate  the  conftitucnt  principles  of 
this  powder,  it  will  be  proper  to  defcribe  the  proccfs  and  ma- 
nipulations which,  from  frecjuent  trials,  feem  to  me  beft  cal- 
culated to  produce  it. 

lOO  grains,  or  a  greater  proportional  quantity,  of  quick- 
filvcr  (not  exceeding  500  grains  J)  are  to  be  diflblved,  with 

heat, 

■    Cbytnie  rxl<tritni):lale  et  rafonnit'tTom.W.^.  l<)^.   Paris, ivo    177?. 

\  Newton's  Optics,  p.  371,  4.tli  edition.     LouJon  1730. 

J  Tlic  rLafun  of  this  limitation  n  not  on  account  of  any  daoger  attend- 
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heat,  in  a'meafared  ounce  and  a  half  of  n-itric  acid*.  This 
folution  being  poured  cold  upon  two  meafured  ounces  of 
alcohol  t,  previoujly  introduced  into  any  convenient  glafs 
vefiTel,  a  moderate  heat  is  to  be  applied  until  an  etfervefcence 
is  excited.  A  white  fume  -then  begins  to  undulate  on  the 
furface  of  the  liquor ;  and  the  powder  will  be  gradually  pre- 
cipitated, upon  the  cellation  of  adion  and  re-a6lion.  The 
precipitate  is  to  be  immediately  collected  on  a  filter,  well 
waflied  with  diftilled  water,  and  careRdly  dried  in  a  heat 
not  much  exceedino-  that  of  a  water-1)ath.  The  immediate 
edulcoraiion  of  the  powder  is  material,  becaufc  it  is  liable  to 
the  re-a(!ilion  of  the  nitric  acid ;  and,  whilft  any  of  tl>at  acid 
adheres  to  it,  it  is  very  fubjeft  to  the  influence  of  light.  Let 
it  alfo  be  cautioufly  remembered,  that  the  mercurial  folution 
is  to  be  poured  upon  the  alcohol. 

I  have  recommended  quickfilver  to  be  ufed  in  preference 
to  an  oxyd,  becaufe  it  feems  to  anfwer  equally,  and  is  lefs 
expenfive ;  otherwife,  not  only  the  pure  red  oxvd,  but  the 
red  nitrous  oxyd,  and  turpeth,  mav  be  fubftitutcd ;  neither 
does  it  feem  eflfential  to  attend  to  the  precife  fpecific  gravity 
of  the  acid  or  the  alcohol.  The  rectified  fpirit  of  wine  and 
the  nitrous  acid  of  commerce  never  failed,  with  me,  to  pro- 
duce a  fulminating  mercury.  It  is  indeed  true,  that  the 
powder  prepared  without  attention  is  produced  in  different 
quantities,  varies  in  colour,  and  probably  in  lirength.  From 
analogy,  I  am  dil'pofed  to  think  the  whiteft  is  the  ftrongeft; 
for  it  is  well  known,  that  black  precipitates  of  mercury  ap- 
proach the  neareft  to  the  metallic  ftate.  The  variation  in 
quantity  is  reniarkab'.e ;  the  fmalleft  quantity  I  ever  obtained 
from  lOO  grains  of  quickfilver  being  120  grains,  and  the 
largefl  132  grains.  Muci)  depends  on  very  minute  circum- 
flances.  The  greateft  producit  feems  to  be  obtained,  when 
a  veflel  is  ufed  which  condenfes  and  caufes  mofl  ether  to 
return  into  the  mother  liquor;  befides  which,  care  is  to  be 

ing  the  procel's ;  but  bLcaofc  the  qu.aitities  of  nitric  acid  and  akohol  re- 
quired for  more  than  500  grams,  would  excite  a  degree  of  heat  detrimental 
to  the  preparation, 

*  Of  the  fpecific  gravity  of   bnut  1,3. 

f  Of  th'  fpecific  gravity  of  itbour  ,"49.  ^ 

-Vol.  VII.  E  ha4. 
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had,  in  applying  the  rcquifite  heat,  that  a  fpeedy  and  not  2^ 
violent  action  he  effected.  loo  grains  of  an  oxyd  are  not 
fo  productive  as  loo  grams  of  quickfilver. 

As  to  the  colour,  it  feems  to  incline  to  blacky  when  the 
adti'»n  of  the  acid  on  the  alcohol  is  niofl.  violent,  and  vice 
verja. 

Section  X. 

I  need  not  obfen'C,  that,  the  gafcs  which  were  generated 
during  the  combuftion  of  the  powiler  in  the  glaff  globe,  were 
neceflariiy  mixed  with  atniofphcric  air;  the  facility  with 
which  the  cleiSbic  fluid  pafies  through  a  vacuum  made  fuch  x 
mixture  unavoidable. 

The  cubical  inch  of  gas  received  over  water  was  not  rea- 
dily abforbed  bv  it ;  and,  as  it  foon  extinguiflied  a  taper, 
without  becoming  red,  or  being  itfclf  inflamed,  barytcs  water 
was  let  up  to  the  three  cubical  inches  received  over  mercur)', 
when  a  carbonat  of  barytes  was  immediately  precipitated. 

The  refidue  of  feveral  explofions,  after  the  carbonic  acid 
had  been  feparatcd,  was  found,  by  the  tefl;  of  nitrous  gas,  to 
contain  nitrogen  or  azotic  gas  ;  wbich  does  not  proceed  from 
any  decompofition  of  atmofphcric  air,  becaufe  the  powder 
may  be  made  to  explode  under  the  exhaufted  receiver  of  an 
air-pump,  k  is  therefore  manifefl,  that  the  gafes  generated 
during  the  combuftion  of  the  fulminating  mercury  confift 
of  carbonic  acid  and  nitrogen  gafes. 

Section  XT. 
The  principal  re-agents  which  dccompofc  the  mercurial 
powder  are,  the  nitric,  the  fulphuric,  and  the  muriatic  acids. 
The  nitric  changes  the  whole  into  nitrous  gas,  carbonic  acid 
gas,  acetous  acid,  and  nitrat  of  mercury.  I  refolved  it  into 
thefe  different  principles,  by  diliilling  it  pneumatically  with 
nitric  acid  :  this  acid,  upon  the  application  of  heat,  foon  dif- 
folyed  the  powder,  and  extricated  a  quantity  of  gas,  which 
was  found,  by  well  kuown  tefl*,  to  be  nitrous  gas  mixed 
with  carbonic  acid  gas.  The  diliillation  was  carried  on  until 
gas  no  longer  came  over.  The  liquor  of  the  retort  was  then 
mixed  \x  1th  the  liquor  collct^led  in  the  receiver,  and  the  whole^ 
i^tuiatcd  with  potalh  3  which  piccipitatcd  the  mercury  in  a 
7  ycUowilh- 


On  a  new  fulminahng  Mercury ,  ftj 

t'cllowifh -brown  powder,  nearly  as  it  would  have  done  from 
a  folution  of  nitrat  of  mercury.  This  precipitate  was  fepa- 
rated  by  a  filter,  and  the  filtrated  liquor  evaporated  to  a  dry 
fait,  which  was  waflied  with  alcohol.  A  portion  of  the  fait 
being  re-fufed  by  this  menftruum,  it  was  feparated  by  filtra- 
tion, and  recognil'ed,  by  all  its  properties,  to  be  nitrat  of  potafh. 
The  alcoholic  liquor  was  likewife  evaporated  to  a  dry  fait, 
which,  upon  the  affuiion  of  a  little  concentrate  fulphuric 
acid,  emitted  acetous  acid,  contaminated  \\\\\\  a  feeble  fmell 
of  nitrous  acid,  owing  to  the  folubihty  of  a  finall  portion  of 
the  nitre  in  the  alcohol. 

Section  XII. 

The  fulphuric  acid  a(Sl>  upon  the  powder  In  a  remarkable 
manner,  as  already  ha«;  been  noticed.  A  very  concentrate 
acid  produces  an  explofion  nearly  at  the  initant  of  conta6t, 
on  account,  I  prefume,  of  the  ludclen  and  c.^pious  difongage- 
ment  of  caloric  from  a  portioii  of  the  powder  which  is  de- 
compofed  by  the  acid.  An  acid  fomewhat  le's  concentrate 
likewife  extricates  a  confidcrabu  quumitv  of  caloric,  with  a 
good  deal  of  gas ;  but,  as  it  ctl'eft^  a  complete  decompoll- 
tion,  it  caufes  no  e\piofion.  An  acid  diluted  with  an  equal 
quantity  of  water,  by  the  aid  of  a  iittle  heat,  i'eparates  the 
gas  fo  much  lefs  rapiJIv,  that  it  iMa\  wiri\  faftty  be  coIiCifted 
in  a  pneumatic  apparatus.  But,  whatever  be  the  denfity  of 
the  acid,  (provided  no  cxploiion  be  produced,)  there  remains 
in  the  fulphuric  liquor,  a  ter  the  feparation  of  the  gas,  a 
white  uninflanmiable  and  uncr\'rtallifed  powder,  mixed  with 
fome  minute  globule?  ot  quicklilvcr. 

To  ciliinale  the  quaaatv,  and  observe  the  nature,  of  this 
uninflammable  fubliance,  I  treated  loo  grains  of  the  fulmi- 
nating mercurv  with  fulphuric  acid  a  little  diluted.  The  gaS 
being  feparated,  I  decanted  oif  the  liquor  as  it  became  clear, 
and  freed  the  infoluble  powder  from  acid,  by  edulcoratioa 
with  didilled  water;  after  which  I  dried  it,  and  found  it 
weighed  only  84  grains;  cotifecjucntly  had  loll  16  grains  of 
its  original  weight.  Sufpet^ing,  from  the  operation  of  the 
nitric  acid  in  the  former  experiment,  that  thefe  84  grams 
(with  the  exception  of  the  quickfilver  globules)  were  oxalat 
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of  mercury,  I  digefted  them  in  nitrat  of  lime,  and  found  my 
fi.r;nc!on  juR.  The  mercury  of  ihe  oxalat  uniud  to  the  nitric 
acid,  and  the  oxaUc  acid  to  ihc  lime.  A  new  infoluble  com- 
poiii.u  uas  formed  j  it  weighed,  vvhen  waflied  and  d  y,  48,^ 
grains.  Carbonat  of  potaih  Icparaied  the  lime,  and  formed 
oxalat  of  "potafh,  capable  of  precipiU'ing  lime-water  and  mu- 
riit  of  liiue ;  althourrh  it  had  b^en  depurated  from  excefs  of 
alkali,  and  from  carbonic  acid,  by  a  previous  addition  of 
acetous  acid.  That  the  mercury  of  the  oxalat  in  the  84 
grains,  bad  united  to  the  nitric  acid  of  the  nitrat  of  lime,  was 
proved  b\  dropping  man  tic  I'.id  into  the  liquor  from  which 
the  fubftance  demonff rated  to  be  oxalat  of  lime  had  been 
feparated;  for  a  copious  precipitation  of  calomel  inllantly 
enfued. 

The  fulphuric  Kquor,  decanted  from  the  oxalat  of  mer- 
cury, was  now  added  to  that  \vi;h  nhich  it  was  edulcorated, 
and  the  whole  faturated  with  carbonat  of  potafh.  As  etfer- 
vefcence  ccaied,  a  cloudinefs  and  precipitation  followed  ;  and 
the  precipitate,  being  colleol:ed,  v\  ciflied,  and  dried,  weighed 
5,4  grains  :  it  appeared  to  be  a  carbonat  rjf  mercury.  IT pon 
evaporating  a  portion  of  the  latur%ted  fulphuric  liquor,  I 
found  nothing  but  iulphat  of  potash  ;  nor  h;id  it  any  niLtallic 
tafte.  There  then  remairrs,  without  allowing  for  the  weight 
of  the  carbonic  acid  united  to  the  3,4  grains,  a  deficit  from 
the  1 00  grains  of  mercurial  powder,  ot  ii,b  grams,  which  I 
afcribc  10  the  gas  feparated  by  the  action  of  the  fulphuric 
iicid  To  afcerlain  the  quant itv,  and  exainine  the  nature,  of 
the  gas  fo  feparated,  I  introduced,  into  a  very  fmall  tubulated 
retort,  50  grains  of  the  mercurial  powder,  and  poured  upon 
it  three  drams,  by  meafure,  of  fulphuric  acid,  diluted  with  an 
equal  quantity  of  water,  and  extricated  the  gas  with  the  abid- 
ance of  a  gentle  heit.  1  firl>  received  it  over  quickfilvcr,  the 
furtace  of  which,  during  the  operation,  partially  covered  itfelf 
with  a  htile  black  powder    . 

The  gas,  bv  different  trials,  amounted  from  38  to  31  cu- 
bical inches;  it  at  tirit  appeared  to  be  nothing;  but  carbonic 
jicid,  as  it  precipitated  barytcs  water,  and  extinguilhcd  a 
Jfiper,  without  being  itfelf  iuHamcd,  or  becoming  red.  But, 
*  1  cuiinot  accouiu  for  u,is  appearance. 

upon 
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upon  letting  up  to  it  liquid  caullic  ammoniac,  there  was  a 
refidue  of  from  5  to  7  inches  of  a  pecuhar  inflammable  gas, 
which  burnt  with  a  greenifli  blue  flame.  When  I  made  ufe 
of  the  water-tubj  I  obtained,  from  the  fame  materials,  from 
25  to  27  inches  only  of  gas,  although  the  average  quantity 
of  the  peculiar  inflammable  gas  was  lik«\\  ife  from  5  to  7 
inches ;  therefore,  the  difference  of  the  aggregate  produft, 
over  the  two  fluids,  mufl;  have  arifen  from  the  abforption, 
by  the  water,  of  a  part  of  the  carbonic  acid  in  its  nafcent 
ftate.  The  variation  of  the  quantity  of  the  inflammable  gas, 
when  powder  from  the  fame  parcel  is  ufed,  feems  to  depend 
upon  the  acid  being  a  little  more  or  lefs  dilute. 

With  refpeft  to  the  nature  of  the  peculiar  inflammable 
gas,  it  is  plain  to  me,  from  the  reafons  I  (hall  immediately 
adduce,  that  it  is  no  other  than  the  gas  (in  a  pure  ftate)  into 
which  the  nitrcas  etherifed  gas  can  be  reiblved,  by  treatment 
with  dilute  fulphuric  acid. 

The  Dutch  chemills  have  fliown  *,  that  the  nitrous  ether- 
ifed gas  can  be  refolved  into  nitrous  gas,  by  expofure  to  c(;n- 
centrate  fulphuric  acid  j  and  that,  by  uf:ng  a  dilute  inllead 
of  a  concentrate  acid,  a  gas  is  obtained  which  enl  irgfes  the 
flame  of  a  bprning  taper,  fo  much  like  the  ^,afeo'.s  oxyd  of 
azot,  that  thev  miftook  it  for  that  fubftance,  until  they  dif- 
covered  that  it  was  permanent  over  water,  refufed  to  deto- 
nate with  hydrogen,  and  that  the  fallacious  appearance  was 
owing;  to  a  mixture  of  nitrous  ^as  with  an  inflanunable  jras. 

The  iuflanimable  gas  fepa rated  from  the  powder  anfwers 
to  the  delcription  of  the  gas  which  at  firlt  deceived  the 
Dutch  chemills :  ifl:,  in  being  permanent  over  water;  2dly, 
refulinff  to  detonate  with  hydrogen ;  and,  3dlv,  having  the 
appearance  of  the  gafeous  oxyd  of  azot  when  mixed  with 
nitrous  gas. 

The  gas  feparablc  by  the  fame  acid,  from  nitrous  ether- 
ifed gas,  and  from  the  mercurial  powder,  have  therefore  the 
fame  properties.  Every  chemift  would  thence  conclude,  that 
the  nitrous  etherifed  gas  is  a  conllituent  part  of  the  powder^ 
h44  the  inflanimable  and  nitrous  gas,  inllead  of  the  inflam- 
*  Jour itftt  lie  Ph\^(lhe,  p,  250.     Odlobcr,  1794. 
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mable  and  carbonic  acid  gas.  been  the  mixed  produ^  ex- 
tricated from  it  bv  dilute  fulphuric  acid. 

It  hijwever  appears  to  mc,  that  nitrous  gas  was  really  pro- 
duced by  the  action  of  the  dilute  fulphuric  acid ;  and  that, 
when  produced,  it  united  to  an  excefs  of  oxygen  prelent  in 
the  oxalat  of  mercury. 

To  explain  how  this  change  might  happen,  I  muft  pre- 
mlfe,  that  my  experiments  have  fliown  mc,  that  oxalat  of 
mercury  can  cxill  in  two,  if  not  in  three  ftates. 

I  ft,  By  the  difcovery  of  Mr.  Ameilon  already  quoted,  the 
precipitate  obtained  by  oxalic  acid,  from  nltrat  of  mercur\', 
fufcs  with  a  hiding  noife.  This  precipitate  is  an  oxalat  of 
mercury,  feemingly  with  excefs  of  oxygen.  Mercury  dif- 
folved  in  fulphuric  acid  and  precipitated  by  oxalic  acid,  and 
alfo  the  pure  red  oxyd  of  mercury  digefted  with  oxalic  acid, 
give  oxalats  in  the  fame  ftate. 

adly,  Acetat  of  mercury  precipitated  by  oxalic  acid,  al- 
thinigh  a  true  oxalat  is  formed,  has  no  kind  of  inflamma- 
bilitv.  I  confidcr  it  as  an  oxalat  with  lels  oxygen  than  thofe 
above  mentioned. 

3Jly,  A  foluiion  of  nltrat  of  mercury  boiled  with  dulcified 
fpirii  of  nitre,  gives  an  oxalat  more  indammable  than  any 
other:  perhaps  it  contains  niclt  oxygen. 

'I'he  oxulat  of  mercury  ren  aining  from  the  powder  in  the 
fulphuric  liquor,  is  not  only  always  in  the  fame  Itate  as  that 
prtcipitaied  from  acetat  of  mercury,  entirely  devoid  of  in- 
flanmiability,  but  contains  elobules  of  quicklilvcr  ;  confe- 
quentlv,  it  muft  have  parted  with  even  more  than  its  excefs 
of  oxygen  ;  and,  if  nitrous  gas  was  prefent,  it  would  of  courfe 
fei^e  at  leaft  a  poriion  of  that  oxygen.  It  is  true,  that  glo- 
bules of  quicklilver  may  feem  incompatible  with  nitrous 
acid  ;  but  the  quant itv  of  the  one  may  not  correfpond  with 
that  of  the  other,  or  the  ililuiion  of  the  acid  may  deltrov  its 
adtion. 

A''  to  the  prefence  of  the  carbonic  acid,  it  muft  have  arifen 
cither  from  a  complete  *  decompoiition  of  a  part  of  the  oxa- 

♦  [nIlHmm.b!e  oxalat  of  mcrcviry,  mule  to  fu(c  in  a  rccort  connected 
with  ihc  <]u:i.kfilvcr  tub,  give*  out  carbonic  acid  gas. 

lat; 
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lat  5  or,  admitting  the  nitrous  etherifed  gas  to  be  a  conHi- 
tuent  principle  of  the  powder,  from  a  portion  of  ihe  oxygen, 
not  taken  up  by  the  nitrous  gas,  being  united  with  the  carbon 
of  the  etherifed  gas.  ' 

Section  XIII. 
The  dilute  muriatic  acid,  digeftcd  with  the  mercurial  pow- 
der, diflblves  a  portion  of  it  without  extricating  any  notable 
quantity  of  gas.  The  diffolution  evaporated  to  a  dry  fait, 
tades  like  corrofive  fublimate ;  and  the  portion  which  the 
acid  does  not  take  up,  is  left  in  the  ilate  of  an  uninflam- 
mable oxalat. 

Section  XIV. 

Thefe  effe6ls  all  tend  to  eftablifh  the  exiftence  of  the  ni- 
trous etherifed  gas  as  a  conllituent  part  of  the  powder,  and 
likewifc  corroborate  the  explanation  I  have  ventured  to  jriv^ 
of  the  action  of  the  fulphuric  acid.  Moreover,  a  meafured 
ounce  and  a  half  of  nitrous  acid,  holding  100  grains  of  mer- 
cury in  folution,  and  two  meafured  ounces  of  alcohol,  yield 
90  cubical  inches  only  of  gas ;  whereas,  without  the  inter- 
vention of  mercury,  they  yield  210  inches.  Upon  the  whole, 
I  truft  it  will  be  thought  reafonable  to  conclude,  that  the 
mercurial  powder  is  compofed  of  the  nitrous  etherifed  gas, 
and  of  oxalat  of  mercury  with  cxcefs  of  oxygen. 

ift,  Becaule  the  nitric  acid  converts  the  mercurial  pow^der 
entirely  into  nitrous  gas,  carbonic  acid  gas,  acetous  acid^  and 
nitrat  of  mercury. 

adly,  Becaufe  the  dilute  fulphuric  acid  refolvcs  it  into  an 
uninflammable  oxalat  of  mercury,  and  feparates  from  it  a 
gas  refcmbling  that  into  which  the  fame  acid  refolvcs  the 
nitrous  etherifed  gas. 

3dly,  Becaufe  an  uninflammable  oxalat  is  likewifc  left, 
after  the  muriatic  acid  has  converted  a  part  of  it  into  fub- 
limate. 

4thly,  Becaufe  it  cannot  be  formed  by  boiling;  nitrat  of 
mercury  in  dulcified  fpirit  of  nitre,  although  a  very  inflam- 
piable  oxulat  is  by  this  means  produced. 

5thly,  Becaufe  the  dilference  of  the  produ<5l  of  gas,  from 
the  fame  nieafures  of  alcohol  and  nitrous  acid,  with  and 
without  mercury  in  folution,  is  not  trifling :  and, 

6t4ily, 
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6th]y,  Becaufe  nitrogen  gas  was  generated  during  its  com* 
bullion  in  the  glafs  globe. 

Should  my  conclufions  be  thought  warranted  by  the  rea- 
fons  I  have  adduced,  the  theory  of  the  combullion  of  the 
mercurial  powder  will  be  obvious  to  every  chemift.  Ihe 
hydrogen  of  the  oxalic  acid,  and  of  the  ether  iTed  gas,  is  firft 
united  to  the  oxvgen  of  tho  oxalat,  forming  water  '■  ;  the  car- 
bon is  faturated  with  oxygen,  forming  carbonic  acid  gas ; 
and  a  part,  if  not  the  whole,  of  the  nitrogen  of  the  etherifed 
gas  is  feparated  in  the  ftate  of  nitrogen  gas;  both  which 
lalt  gafes,  it  mav  be  recollefted,  were  after  the  explofion 
prefent  in  the  glafs  globe.  The  mercury  is  revived,  and,  I 
prefume,  thrown  into  vapour  ;  as  may  well  be  imagined, 
from  the  immenfe  quantity  of  caloric  extricated,  by  adding 
jconcentrate  fu.lphuric  acid  to  the  mercurial  powder. 

1  will  not  venture  to  flate,  with  accuracy,  in  what  pro- 
portions its  conflituent  principles  are  combined.  The  affi- 
nities I  have  l)rought  into  play  are  complicated,  and  the 
conftitution  of  the  fubftances  I  have  to  deal  with  not  fully 
known.  But,  to  make  round  numbers,  I  will  refume  the 
ftatement,  that  lOO  grains  of  the  mercurial  powder  loft  i6 
grains  of  its  original  weight  by  treatment  with  dilute  ful- 
phuric  acid :  84  grains  of  mercurial  oxalat,  mixed  with  a 
few  minute  globules  of  quickfiUer,  remained  undifTohed  in 
the  acid.  The  fulphurlc  liquor  was  faturated  with  carbonat 
of  potafli,  and  yielded  3,4  grains  of  carbonat  of  mercur}'. 
If  1,4  grain  fliould.  be.  thought  a  proper  allowance  for  the 
weight  of  carbonic  acid  in  the  3,4  grains,  I  will  make  that 
dedutlion,  and  add  the  remaining  two  grains  to  the  84  grains 
of  mercurial  oxalat  and  quickfilver;   I  (hall  then  h^vc, 

of  oxalat  and  mercury         _  _  -         86  grains 

and  a  deficit,  to  be  afcribed  to  the  nitrous 
etherifed  gas  and  excefs  of  oxygen         -        14 

100 
It  may  perhaps  be  proper  to  proceed  ftill  further,  and  recur 
to  the  48,5  grains,  feparated  by  nitrat  of  lime  from  the  84 

,     ♦  Drops  of  water  were  obfcrved  on  the  internal  fuiface  of  the  g  obc 
the  day  iifcer  fcvcral  ei['lorioi;!is  hail  been  provluccd  m  iu  ceatre. 

grains 
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grains  of  mercurial  oxaJat  and  globules  of  quickfilver,  in  the 
iithfc6lion.  Thefe  48,5  grains  were  proved  to  be  chiefly 
oxalat  of  lime;  but  they  likewife  contained  a  minute  infe- 
parable  quantity  of  mercury,  almoft  in  the  ftate  of  quick- 
filver, formerly  part  of  the  84  grains  from  which  they  were 
feparated.  Had  the  48,5  grains  been  pure  calcareous  oxalat, 
the  quantity  of  pure  oxalic  acid  in  them  would,  according  to 
Bcrgmann*,  be  23,28  grains.  Hence,  by  omitting  the  two 
grains  of  mercury  in  the  3,4  grains  of  carbonat,  100  grains 
of  the  mercurial  powder  might  have  been  faid  to  contain,  of 
pure  oxalic  acid  23,28  grains ;  of  mercury  62,72  grains ;  and 
of  nitrous  etherifcd  gas  and  excefs  of  oxvgcn  14  grains.  But,, 
as  the  48,5  grains  were  not  pure  oxalat,  inafmuch  as  they 
contained  the  mercury  they  received  from  the  84  grains, 
from  which  they  were  generated  by  the  nitrat  of  lime,  fome 
allowance  muft  be  made  for  the  mercury  fucceffively  inter- 
mixed with  the  84  grains  and  the  48,5  grains. 

In  order  to  make  correfponding  numbers,  and  allow  for 
unavoidable  error?,  I  fliall  cftimate  the  quantity  of  that  mer- 
cury to  have  amounted  to  two  grains,  which  I  muft  of  courfe 
deducl  from  the  23. 28  grains  of  oxalic  acid.  I  fhall  then 
have  the  following  ftatemcnt : 

That  100  grains  of  the  fulminating  mercury  ought  to 
contain, 

of  pure  oxalic  acid  -  -         _         _         21,28  grains, 

ofmercury  formerlyunitcd  to  the  oxalic  acid  60,72 
of  mercury  diflblved  in  the  fulphuric  liquor    2 
and  ofmercury  left  in  the  fulphuric  liquor 

after  the  feparation  of  the  gafes         -        3 

total  of  mercurv         -         64,72 
of  nitrons  etherifcd  gas  and  excels  of  oxygen       J4, 


100. 


Since  100  grain*;  of  the  powder  feem  to  contain  54,72 
grains  of  mercury,  it  will  be  immediately  inquired,  what  be- 
comes of  100  grains  of  quickfdvcr,  when  treated  as  dire6leJ, 

•  Bcrgmnnn,  de  Axidu  Saahitr/.    Opufcula.    Tom.    I-     §  (>.    p.  24.!^, 
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in  the  dcfcrlption  of  the  procefs  for  preparing  the  fulminatin|f 
aiercnry. 

It  has  been  ftated  (in  fcclion  9,)  that  100  grains  of  quick- 
itlver  produce,  under  different  eircuniftanecs,  from  120  to 
13a  grains  of  mercurial  powder;  and  if  ico  grains  of  thi» 
powder  contain  64,72  grairis,  120  grains,  or  132  grainp 
muli,  by  parity  of  reafoning,  contain  78,06  grains,  or  85,47 
grains;  therefore,  13,34  grains,  or  20,75  grains,  more  of  the 
JOG  grains  are  immediately  accounted  for;  becaufe  64,7-» 
grairis  4-  13,34  grains  =  78,06,  and  64^72  grains  +  20,75 
grains  =  85,47  grains,  'i'hc  remaining  deficiency  of  21,94 
grains,  or  14,53  grains,  which,  with  the  78,06  grains,  or 
85,47  grains,  would  complete  the  original  100,  of  quick- 
filver,  remains  partly  in  the  liquor  from  which  the  powder 
is  fcparated,  and  is  partly  volatilifed  in  the  white  denfc 
fumes,  which  in  the  beginning  of  this  paper  I  compared  to 
the  liquor  fumans  of  Libavius.  The  mercury  cannot,  in 
either  inftance,  be  obtained  in  a  form  immediately  indica- 
tive of  its  quantity  ;  and  a  feries  of  experiments  to  afcertaia 
the  quantities  in  which  many  different  fubftances  can  com- 
bine with  mercury,  is  not  my  prefent  object.  After  obferv- 
ing,  that  the  mercury  left  in  the  rcfiduary  liquor  can  be  pre- 
cipitated in  a  very  fubtle  dark  powder,  by  carbonat  of  pot- 
afli,  I  fliall  content  nivfelf  with  examininsr  the  nature  of  the 
white  fumes. 

SiiCvnoN  XV. 

it  is  clear  that  thefe  white  fumes  contain  ntercurv:  they 
tnay  be  wholly  conck-uled  in  a  r.uige  of  Woulfi:'s  apparatus, 
charged  with  a  fulution  of  inuriat  of  ammoniac.  When  the 
operation  is  over,  a  while  powder  is  feen  floating  with  ether 
on  the  faline  liquor,  which,  if  the  bottles  are  a!;itated,  ii» 
entirely  diffolved.  After  the  mixture  has  been  boiled,  or  for 
fome  tinie  expofed  to  the  atmol'phcre,  it  yields  to  cauftic 
annnoniae  a  precipitate,  in  all  relpetits  fnnilar  to  that  which 
is  feparated  by  cauftic  annncniiac  Irom  eorrolive  fublimate. 

I  vVould  infer  from  thefo  facts,  that  the  while  denfe  fume» 

confifl  of  mercury,  or  perhaps  oxyd  of  mercury,  united  ig 

the  nitrous  elherHed  gas  ;  and  that,  when  tlie  muriat  of  am- 

monlac  containing  them  is  expofed  lu  the  atmofphere,  or  iji 

t>  buikd^ 
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boiled,  the  gas  fcparates  from  the  mercury;  and  the  excefs 
of  nitrons  acid,  which  always  comes  over  with  nitrous  ether, 
deconipofes  the  ammoniacal  muriat,  and  forms  corrofivc 
mercurial  muriat  or  fublimate.  This  theory  is  corroborated 
by  comparing  the  quantity  of  gas  eftimated  to  be  contained 
in  the  fulminating  mercury,  with  the  quantities  of  gas  yielded 
from  alcohol  and  nitrous  acid,  with  and  without  mercury  in 
folution;  not  to  mention  that  more  ether,  as  \\'ell  as  rpore 
gas,  is  produced  without  the  intervention  of  mercury;  and 
tiiat,  according  to  tiie  Dutch  chemifts,  the  produ^l  of  ether 
is  aivvays  in  the  inverfe  ratio  to  the  product  of  nitrous  ether- 
ifed  gas.  Should  a  further  proof  be  thought  nccefTary,  of 
the  ex i Hence  of  the  nitrous  etherifed  gas  in  the  fulminating 
mercury,  as  well  as  in  the  white  denfe  fumes,  it  may  be 
added,  that  if  a  mixture  of  alcohol  and  nitrous  acid  holding 
mercury  in  folution  he  fo  dilute,  and  expofed  to  a  tempe- 
rature fo  low,  that  neither  ether  nor  nitrous  etherifed  gas  are 
produced,  the  fulminating  mcrcur\',  or  the  white  fmncs,  will 
never  be  generated;  for,  under  fuch  circumftances,  the  mer- 
cury is  precijHtated  chiefly  in  the  ftate  of  an  inflammable  ox- 
alat.  Further,  when  we  confider  tiie  different  fubftanccs 
formed  by  an  union  of  nitrous  acid  and  alcoiiol,  we  arc  fo 
far  acquainted  with  all,  except  th^  ether  and  the  nitrous 
.etherift.d  gas,  as  to  create  a  prefumption,  that  no  others  are 
capable  of  volatililing  mercury,  at  the  very  low  temperature 
in  which  the  wliite  fumes  cxift,  fince  during  fome  rninut^s 
they  are  permanent  over  water  of  43''  Fahrenheit. 
[  Fo  be  concluded  in  tlif  next  Number.] 


III.  On  the.  Origin  and  Progrefs  of  the  Manufa6liire  of  Pig- 
iron  ^juith  Pit -Coal  \  and  Comparifon  of  the  Value  and 
F./flyls  of  Pit -Caul,  mod,  and  Peat-Char.  Bj  Mr. 
David  Mu.shet. 


-i-lLl'TKR  the  former  communications,  relative  chiefly  tcv 
the  niauufacluring  of  pig-iron  with  pit-coal,  it  niav  not  be 
amifs  to  niake  a  few  general  obfervalions  as  to  the  origin  of 
the  procefs,  ih^  ditVc.rcnl  modes  of  conducting  it,  and,  bv 
drawing  a  comparifon  between  the  refults  obtained  at  various 

F  i  periods. 
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periods,  to  prove  the  flow  but  (leady  progrefs  of  improvement. 
A  comparii'on  betwixt  the  effe6ls  produced  by  the  ufe  of 
charred  wood  and  pit-coal  in  the  blaft-furnace  will  alfo 
afford  fubje6l  for  a  few  refleclions. 

It  would  appear  that,  towards  the  clofe  of  queen  Eliza- 
beth's reign,  blaft-fu maces  had  been  conflrufted  of  fize  fuf- 
ficicnt  to  produce,  with  ores  and  the  charcoal  of  wood,  from 
2  tp  3  tons  per  day,  or  from  15  to  21  tons  of  pig-iron  per 
week.  Such  great  produces  in  iron  at  this  early  period  were, 
however,  confined  to  fUuations  where  there  was  abundance 
of  water,  and  where  water-wheels  and  leathern  bellows  of 
confidcrable  magnitude  were  ufed.  The  more  common 
modes  of  operation  \\ere  confined  to  furnaces  of  an  inferior 
fize,  where  air  was  fupplicd  by  means  of  bellows  excited  by 
cattle  or  the  labour  of  men. 

As  the  manufacture  of  cannon,  mortars.  Sec.  was  at  this 
period  confiderable,  and  as  pit-coal  had  not  yet  been  applied 
to  an\  branch  of  the  manufafturing  of  iron,  it  is  probable 
that  thefe  articles  would  be  call  from  the  large  blalt-furnaces 
at  once ;  the  flame  of  wood  not  being  well  calculated  for 
heating  the  large  reverberating  furnace  where  fuch  heavy 
pieces  of  ordnance  are  now  ca{t,  and  where  feveral  tons  "will 
be  melted  in  one  furnace  by  the  flame  of  pit-coal ;  the  non- 
applicaiion  of  pit-coal,  either  to  the  fmelting  of  ores  or  melt- 
ing of  iron,  would  greatly  retard  the  improvement  of  the 
fmaller  branches  of  the  cafting  department.  The  dirtieully 
with  which  moil  Enalifli  charcoal  pig-iron  melts,  and  its 
almofl  immediate  tendency  to  be  converted  into  malleable 
iron  in  an  air-furnace,  would,  in  every  attempt  to  improve- 
ment, prclVnt  an  infunnountable  obftacle. 

'Iliis  would  appear,  amongll  others  of  inferior  note,  to  be 
the  chief  rcafou  why  the  improvements  of  cafting  of  every 
denomination  have  only  kept  pace  with  the  original  inven- 
tion and  improvement  of  eafl  iron  with  pit-coal  char. 

From  the  time  of  the  invention  by  Dudley  till  about  60 
years  ago,  a  period  of  120  years,  the  nirinufaO'^ure  fetms  to 
have  fallen  afleep;  and  it  is  onlv  during  i  he  la  ft  40  years 
that  we  can  note  a  rapid  improvement  in  the  fabrication  of 
caftings.     The  univerfal  apj^lication  of  pig-iron,  in  almoll 

every 
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everv  poflible  (liape,  to  the  purpofcs  of  manufarture  and  tlie 
necefiliries  of  life,  wherein  ta(le,  bcavity,  and  durability  are 
frequently  united,  belongs  entirely  to  the  prefcnt  improved 
Itate  of  the  fabrication  of  pig-iron  with  the  cliar  of  pit-coal. 

In  the  early  period  above  alluded  to,  by  niuch  the  greatefl: 
proportion  of  pig-iron  was  converted  into  bar-iron  bv  means 
of  the  refinery  fire,  and,  in  manv  of  the  linall  works,  the 
pig-iron  was  natwed,  or  malleabilifed,  befcjre  it  was  drawn 
from  the  furnace.  The  iron-mafters  in  general  confidered 
their  own  period  as  that  of  the  highuft  pitch  of  advancement 
in  the  iron  bufinefs.  The  erection  of  the  great  blaft,  capa- 
ble, by  powerful  exertions,  to  make  21  tons  weekly;  the  par- 
tial lubftitution  of  the  refinery  fire  for  the  purpofe  of  making 
malleable  iron;  and  the  abandonment  of  the  hand  and  foot 
blaft-blowcries  where  the  other  erections  could  be  procured, 
were  grounds  fufficient  for  the  manufacturer  to  look  with 
complacence  upon  the  revolutions  which  had  imperccptii)iv' 
crept  in,  and  kept  pace  with  his  practice. 

The  advantages  which  individuals  derived  from  the  manu- 
fa(5ture  of  iron  had  induced  many  to  engage  in  it.  Tlie  bu- 
finefs in  point  of  extent  feemed  only  limited  to  the  fupplv  of 
wood.  New  erections,  for  want  of  a  proper  fupplv  of  mate- 
rials, became  impra6ticable :  thofe  already  engaged  were 
more  anxious  to  preferve  their  fupply,  however  much  circum- 
fcribed,  than  to  li!ten  to  innovation,  which,  bv  fubftituting 
pit-coal  for  the  charcoal  of  wood,  would  give  to  the  new 
eftablifliing  manufacturer  a  great  iupcrioritv  in  the  market. 
It  was  alio  highly  probable  that  many  of  the  iron-works  then 
eltabliflied  were  at  a  confiderable  diftance  from  pit-coal,  t!ic 
univerfal  introduction  of  which  would  have  proved  fatal  to- 
their  intercils.  Under  fuch  unfavourable  circumlbnces  the 
difcoverv,  or  rather  the  praCticabilitv,  of  making  pig-iron- 
with  pit-coal,  we  lind  announced  bv  Simon  Sturtevant,  Efq.' 
in  the  year  161 2,  who,  upon  application,  was  favoured  with 
a  patent  from  king  JauT^s  for  the  exclufive  manufacture  of 
iron  with  pit-coal  u\  all  its  branches  for  thirty-one  years.  In 
return,  the  faid  Simon  Sturtevant  bound  himfelf  to  publidi. 
his  difcoveries,  which  afterw  ards  appeared  in  quarto  under 
the  title  of  his  Mrfal/ica. 

It 
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It  is  uncertain  frf)m  what  reafons,  but  Mr.  Sturtevant  failed 
in  the  execution  of  his  difcoi'eries  upon  a  large  fcale,  and 
was  obliged  next  vcar  to  render  v\\i  his  Iclters  of  moiiojvjty. 

The  fecond  adventurer  in  this  line  we  find  to  have  been 
John  Ravcnfon,  Kfq.  who,  like  vSturtcvant,  was  fuccefsful  in 
obtaining  a  patent  tor  tlie  new  manufaclure,  but,  like  him 
alfo,  was  inadequate  to  the  completion  of  it  upon  an  extenfivc 
fcale.  Ravciifon  was  alfo  enjoined  to  publifli  his  difcovcrie* 
under  the  title  of  his  Metallica,  printed  for  Thomas  Thorp 
anno  1613.  Several  other  adventurers  ftepped  forth,  all  of 
whom  had  the  mortification  of  rcfignino-  their  patents  with- 
out havlno;  contributed  to  the  fuccels  of  the  arduous  under^ 
lakinjr. 

In  1619  Dudley  obtained  his  patent,  and  declared,  that 
although  he  made  onlv  at  the  rate  of  three  tuns  of  pig-iron 
wc'i  k  y,  he  made  it  with  profit.  The  difcoverv  w'as  per- 
feftfcd  at  his  father's  works  at  Penfcnt  in  Worcefterlhire. 
This  cx<^'ntlcmau's  fuccefs  in  tlie  various  manufactures  of 
iron  witii  pit-coal  had  united  not  only  all  the  proprietors  of 
the  charcoal  iron  trade,  but  many  new  adventurers,  who 
wlflied  to  (hare  in  the  emoluments  of  the  new  difcoverv. 
Their  Intcrcil  was  fo  powerful  as  to  limit  Dudley's  patent 
from  31  to  14  years.  During  the  moll  of  this  period  he 
continued  to  manufai-lure  piix  and  bar- iron,  and  various 
caitings,  all  of  whieii  he  fold  much  lower  than  the  charcoal 
manufa«S\urers.  In  the  article  of  caftings  alone  he  mull  have 
had  greatly  the  ftart  of  the  charcoal  foundries,  as  the  quality 
of  carbonated  coke  pig-iron  is  far  fuperior  to  that  of  the 
charcoal  iron  of  this  countrv  for  the  general  purpofcs  of 
ealiino-. 

'I'he  fuperior  genius  of  Dudley  was  not  alwavs  an  object 
f>r  palTwe  inditltTcnce  in  the  narrow  ellimation  of  the  long 
r'tablifhcd  nianufat-huers.  The  envv  occaiioned  bv  his  nn- 
r-onmion  fuccefs  pniduced  at  laft  a  ipirit  of  cx)mbination, 
wi'.ich  terminated  in  a  hoftlle  atUick  irpon  his  devoted  works. 
I'li.s'  improved  bellows,  furnace,  forg-c,  &;c.  all  fell  a  prey  to' 
s  law  lefs  banditti,  betwixt  whom  and  its  furious  leaders  no 
•lhadcs  of  di ft i nation  were  vifible,  but  thofe  of  avarice,  iiino- 
ranoe,  and  ilu.  uioll  contemptible  prejudice, 
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To  evade  the  mode  of  operation  difcovered  by  Dudicv,  or 
to  introdace  the  niakhig  of  pig-inju  with  pit-coal  to  greater 
advantage,  a  new  plan  was  adopted  by  Captain  Buck,  Major 
Wildman,  and  others,  in  the  forelt  of  Dean,  where  thev 
«'rc6led  large  air-furnaces,  into  which  thev  introduced  Jarjre 
clay  pots,  refenibling  tbofe  ided  at  glafs-houfes,  lilled  with 
various  proportions  of  the  nccedarv  mixture  of  ores  and  char- 
coal. The  furnaces  were  heated  by  the  flame  of  pit-coal, 
and  it  was  exped-led  that,  by  tapping  the  pots  below,  the  le- 
paratcd  materials  would  flow  out.  This  rude  procefs  was 
found  entirely  imprac;licable  ;  the  lieat  was  inadequate  to 
perrect  feparation,  the  pots  cracked,  and  in  a  fhort  time  the 
procefs  was  abandoned  altogether. 

The  misfortunes  which  iucceJiively  befel  the  unfortunate 
Dudley,  arilliig  from  rivalfliip  in  the  iron  bufinefs  and  liis 
attachment  to  the  royal  caufe  during  the  civil  wars,  preventetl 
his  improvements  from  being  clofely  followed  up.  The  re- 
fufal  of  a  new  patent  after  the  reftoration  prevented  him 
from  ao-ain  enterin«-  into  the  bufmefs  with  his  ufual  cnter- 
prifc.  Froui  that  period  till  about  the  year  1740,  nothing 
of  importance  uas  done  in  the  manufacture  of  coke  pig-iron. 
The  application  of  the  fteam-engine  for  raifing  and  compreff- 
ing  air,  no  longer  confined  the  manufacturer  to  local  liiua- 
tions-  Larger  furnaces,  w  1th  a  proportionate  quantity  of  blaft, 
were  introduced.  Among  the  firlt  eflccl:.-;,  from  ^  to  10  tons 
of  pig-iron  were  produced  weekly.  Ever  fince,  the  weekly 
quantity  has  in  general  been  increafing.  The  produce  beiiig 
considerably  dependent  upon  the  quantity  o\  air  ufed  for  re- 
duction, it  is  now  {o  well  underliood,  that  at  fome  works  the: 
blowing-machine  is  calculated  to  produce  frequently  40  tons 
of  melting  pig-iron  per  week  at  each  furnace.  At  fome  iron- 
works in  Wales,  where  oxygenated  crude  iron  is  manufac- 
tured purpofelv  fl^r  converting  into  bar-iron,  there  are  feveral 
infcances  of  a  furnace  producing  70,  71,  and  7^  ton>  of  metal 
weekly.  This  altonifliing  quantity  forms  a  molt  firikingcon- 
t^ft  with  the  early  exertions  of  Dudley,  who  conceived  three 
tons  a  proli table  produce,  and  whole  greateit  exertions  never 
tt-tceeded  7  tons  of  pig-iron  weekly. 

After  this  flight  Utetch  yf  the  progrefs  of  manufacturing 
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pig-ircn  with  pit-coal,  it  may  be  gratifying  to  make  a  few 
obfervations  upon  the  proccfs  conduced  with  the  charcoal  of 
wood.  The  fiiperior  purity  of  the  carbonaceous  matter  in 
wood,  and  its  greater  detrrcc  of  inflammability,  render  this 
operation  more  (imple  than  tliat  performed  with  pit-coal. 
The  former  properly  admitted  of  a  fmall  furnace  being  ufcd  ; 
the  latter  required  a  much  lefs  degree  of  blaft  to  purify  the 
ore,  and  give  out  fatisfa6torv  refults  both  in  the  (]uantity  and 
quality  of  the  metal.  Few  charcoal  furnaces  exceeded  the 
height  of  20  feet,  and  manv  of  them  were  from  12  to  15. 
A  ven'  fmall  column  of  blaH  was  neceflary  to  excite  igni- 
tion, and  produce  the  reduction  of  the  materials.  I^anca- 
iliirc  and  Cnmberuuid  ores  were  chiefly  in  ufe  ;  their  fuperior 
richncf>  in  iron  rendering  them  foon  metallifcd  when  in  con- 
tact with  ignited  charcoal  of  wood  :  12  to  24  hours  were 
fuiiicient  for  this  purpofe,  according  to  the  fize  of  the  fur- 
nace and  the  quality  of  the  pig-iron  wifhcd.  Not  fo  in  the 
manulacluring  of  coke  pig-iron  at  prcfmit  :  the  inferior 
quantity  of  iron  whicli  is  contained  in  iron-ftones,  the  im- 
purity of  the  carbonaceous  matter  in  pit-coal,  ellablithes  a 
much  lefs  degree  of  afliinity  betwixt  the  metal  and  the  prin- 
ciple of  its  rcduftlion.  'I'hc  oxygen  of  the  iron-ftone  is 
longer  in  being  rcDioved  :  this  requires  an  additional  period 
of  contact.  To  procure  this,  the  furnace  mull  be  heightened 
to  35  or  40  feet,  and  the  delcent  of  the  materials  protraclcJ 
to  three  davs. 

It  will  be  proper  to  exhibit  the  comparative  cffc6ls  pro- 
«Juced  by  the  char  of  pit-cc.*'  and  that  of  wood.  The  fol- 
lowing particulars  will  ferve  as  data  to  make  a  calculation  of 
the  rehitivt;  efiedls  of  the  two  diftercnt  fuels  with  a  charcoal 
lurnace  of  26  or  27  feet  high,  9  feet  wide  at  the  boflies, 
and  blown  by  two  il  inch  pipes  placed  along  lide  of  each 
other  at  the  tuyere  of  the  fuinace.  To  make  forge-pigs  with 
this  furnace,  the  following  proportions  have  by  experience 
been  found  requilile  for  each  charge  : 

2  facks  of  charcoal  of  1 12  lb.  each  -  -  224  \K. 

7  meafurcs  of  well  dried  r^incafliire  ore,  each  1 1  ilb.     784 
Ka\y  iron-flone  -  -  -  -  5^ 

Liiucllouc  _  .  .  _  _  14 
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In  24  hours  18  of  the  above  charges  would  have  been 
cojifumed,  and  nearly  3  tons  of  forge-pigs  produced. 
The  total  quantity  of  char  ufed  for 

the  quantity  would  be  -  2  X  18  =    36  cwt. 

The  total  (Quantity  of  iron  ore     -      7x18  =  ia6 

ofiron-ttone         4  ^  18  =       9 

oflimeflonc     -     1  x  18  =      3^- 

We  find  therefore  that  12  cwt.  or  13441b.  of  the  charcoal 
of  wood,  produces  of  foroe  pig-iron  22401b.  or  i  ton; 
and  that  126  cwt.  of  Lancafliire  ore  +  9  cwt.  of  iron-ftone, 
yielded  of  metal  60  cwt.  This  quantity,  by  an  eafy  mode 
of  calculation,  will  be  found  to  be  at  ihe  rate  of  44*4  per 
cwt. 

When  carbonated  crude  iron  was  produced,  the  charge 
was,  200  cwt.  of  wood  char,  5  cwt.  of  ore,  4  cwt.  of  iron- 
flone,   J 4 lb.  of  limeftone. 

The  weekly  quantity  was  always  diminiflicd  in  proportion 
to  the  reduftion  of  the  quantity  of  ore  ufed.  In  24  hours  the 
quantity  of  the  pig-iron  produced,  averaged  48  cwt.  of  carbon- 
ated crude  iron.  As  this  is  the  quality  of  metal  which  fcrves 
as  the  bafis  of  the  calculation  in  Number  XX.  of  the  Philo- 
fophical  Magazine,  it  will  be  the  mod  proper  flandard  to 
compare  the  widely  different  effecils  produced  by  wood  and 
pit-coal.  In  that  Number  a  table  is  given  of  the  quantities 
of  crude  iron  each  variety  of  cokes  produce,  and  which,  for 
the  fake  of  immediate  comparifon,  I  fhall  here  again  infert. 
1  ton,  or  22401b.  clod-coal  cokes  produces 

of  carbonated  iron  -  -  10401b. 

I  ton,  or  22401b.  fplint-coal  cokes  -         840 

2240  mixed  coals         -  -  70a 

I  ton,  or  22401b.  of  charcoal  of  wood,  ac- 
cording to  the  proportions  furniflied  above, 
w  ill  produce  of  carbonated  iron  -         2986 

I  ton,  or  22401b.  of  the  fame,  will  produce 

of  oxygenated  crude  iron  for  forge-pigs       3718;  and 
I  ton  of  carbonated  pig-iron  will  require 

of  the  cokes  of  clod-coal         -  -         4824.61b. 

fplint-coal  -  591  ^S 

• mixed  -  7147.5 

' — '  wood  charcoal  -  1680 

Vol.  VH.  G  From 
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From  this  comparative  view  it  is  found  that  charcoal  of 
wood  produces  triple  cfledls,  or  carbonates  three  times  the 
quantity  of  crude  iron  that  the  clod-coal  cokes  do;  3^-  times 
as  much  as  the  fplint;  and  4^  times  as  much  as  a  mixture 
of  free  and  fplint. 

The  next  confideration  is  the  price  of  the  two  fuels.  Char- 
coal of  wood,  about  forty  years  ago,  fold  at  2.?.  6d.  per  Hick 
of  I  cwt.  or  505.  per  ton.  i  ton  of  good  fplint-coal  cokes 
will  be  prepared  on  many  of  the  prefent  iron-work  banks, 
labour  included,  at  11^.  and  at  fome  places  fo  low  as  lo.f. 
At  prclcut  tile  price  of  charcoal  is  upwards  of  4/.  per  ton. 
So  that  at  this  period,  although  the  effects  of  wood  are  3 ' 
times  thofe  of  fplint-coal  cokes,  yet  the  price  of  one  ton  of 
charcoal  woud  will  purchafc  eight  tons  of  cokes ;  the  quan- 
tity of  the  former  limited  to,  and  produced  from,  land  which 
might  be  better  applied  to  the  purpcjfes  of  agriculture;  the 
latter  found  in  immcnfc  fields,  and  in  tracts  of  country  which 
are  always  augmented  in  value  by  the  development  of  their 
mineral  treafure. 

A  charcoal  blall-furnacc  which  fmclts  the  whole  year 
round,  and  occafionally  makes  forge-pigs  and  carbonated 
'iron  to  the  amount  of  icoo  tons  annuallv,  will  confume 
14,000  facks  of  charcoal ;  which  may  be  eftimated  at  1  cwt. 
per  fack,  or  700  tons,  or  1,568,0001b.  This  divided  by 
18.751b.  the  pounds  in  a  cubic  foot,  gives  for  the  quantity 
of  timber  in  cubical  feet,  83.626.  This  is  going  upon  a 
former  calculation,  and  is  fuppofing  the  wood  to  flirink  but 
little  during  the  procefs  of  charring.  In  the  prefent  ftate  of 
the  woods  which  are  attached  to  iron-works,  one  acre  will 
not  yield  more  than  1200  cubical  feet  of  timber.     To  enfure 

the  annual  fupply,  ■■     ~—  —  60.69  acres  of  land  would  re- 
* '  "^      1200 

quire  every  year  to  be  cleared,  or  nearly  1400  acres  would 
be  requifite  to  form,  with  proper  care,  an  unfailing  fource  of 
fupply;  and  at  the  rate  of  4/.  per  ton,  the  fuel  would  coft 
2,800/. 

Let  this  be  compared  with  a  blali-furnace  manufacturing 
the  fame  quantity  and  quality  of  coke  pig-iron.     The  ave- 
rage quanlitv  for  each  ton  will  be  nearly  (ix  tons  of  fplint, 
or,   ixs  ihey  lofc  50  pei-  cent,  in  charring,  3  tons  of  cokes 
9  X  1C30 
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X  1000  tons  of  pigs  =  3000  tons  of  cokes,  which  at  the 
highert  price  ftated,  11^.  per  ton,  amounts  to  1,650/.  or  lefs 
than  the  charcoal,  1,150/.  6000  tons  of  fphnt-coals  will  be 
cafily  procured  from  one  acre  of  meafurement  where  the  feam 
mcafures  4^  to  5  feet  thick.  An  obfervation  flrikes  us  forci- 
bly here,  that,  great  as  the  confumption  of  wood  is,  a  fuffi- 
cient  extent  of  country  can  from  time  to  time  replace  any 
given  quantity.  No  fafts,  however,  which  have  hitherto 
come  under  our  obfervation,  warrant  us  to  fuppofe  the  re- 
formation of  pit-coal. 

I  cannot  clofe  this  paper  without  bringing  forward  to  notice 
a  fubftance  which  has  hitherto  remained  in  a  comparatively 
ufelefs  ftate  to  fociety.  We  have  fcen  how  many  extenfive 
forefts  of  excellent  land  have  been  cleared  of  their  natural 
timber;  how  many  thoufand  acres  reftored  to  agricultural 
purpofes,  to  fupply  the  wants  of  the  increafing  population  of 
our  country  bv  the  immediate  neceflitics  of  the  iron-works; 
while  at  the  fame  time  individual?  received  ample  recompenfe 
for  their  neceUary  labour.  May  we  not  again  look  forward 
and  truft,  that  the  rapid  ftrides  which  fcience  in  our  times  is 
making  towards  the  perfe6lion  of  manufa6lures,  will  devife  a 
method  which  will  enable  the  manufaftnrer  of  iron  to  ufe 
peat  and  turf  in  his  manipulations,  either  alone  or  as  a  mix- 
ture? Many  fchemes  have  been  tried  to  introduce  thefe  cheap 
fuels  to  advantage.  Mixtures  of  charcoal  and  well  dried  peats 
fmelt  and  carbonate  a  confideruble  portion  of  metal.  The 
weekly  produce,  however,  feldom  exceeded  eight  or  ten  tons; 
the  extreme  inflammability  of  the  peat  rendered  it  imprac- 
ticable to  w^Q  a  blaft  fufficiently  comprefled  to  produce  a 
quantity  without  rifking  the  furnace.  When  peats  were  ufe4 
alone,  the  produce  diminifhed  fo  much  as  not  to  defray  the 
labour.  But  the  quality  of  the  metal  was  always  fuperior, 
and  nothing  was  wanting  but  a  preparation  of  the  fuel  in 
fuch  a  manner  as  to  (land  a  heavier  difcharge  of  air. 

Peats  have  alfo  been  ufed  for  the  refining  of  call  into  bar- 
iron  with  various  degrees  of  fuccefs,  none  of  them  fufficiently 
important  in  their  advantages  to  conflitutc  a  permanent  fub- 
llitute  for  pit  coal  or  the  charcoal  of  wood.  The  qualities 
of  peat-ground,  or  rather  of  the  mofs  from  which  peats  are 
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cut,  are  as  various  as  thofe  of  pit-coal.  That  which  feems 
to  have  undergone  the  moft  complete  decompofition,  to  have 
become  denfe  and  conipa6lly  united  in  all  its  parts,  forms 
the  hardeft  and  moft  durable  peat.  ■  The  blacker  the  colour, 
the  more  carbonaceous  is  the  fuel,  and  the  firmer  is  the  char 
it  produces.  In  mofs-grounds  where  the  decompofition  is 
not  complete,  the  peat  abounds  more  with  earths  and  bog- 
iron  ore.  The  remains  of  the  vegetables  are  more  entire,  and 
its  tendency  to  confolidation  in  burning  is  lefs.  I  have  cx- 
pofcd  fuch  peat  as  this  to  a  long  drying  heat,  and  found 
ICO  parts  of  it,  when  thus  dried,  to  be  compofed  of, 
Water,  hydrogen,  and  fulphur         -         -  72.8 

Carbon  _  _  _  _          1^,1 

Oxyd  of  iron,  with  a  flight  mixture  of  alkaline 

falts  -  .  _  _         12. 1 


100  parts. 
The  fuperior  quality  of  peat  or  turf  hardens  bv  long 
keeping,  and  becomes  lefs  fragile  than  common  pit-coal, 
and  pofTefles  alfo  confiderabie  weight.  The  following  may 
be  confidcred  as  an  analyfis  of  what  is  commonly  found  in 
Lanarkfliire : 

Water,  hydrogen,  and  fulphur         -         -         72.5 
Carbon  -  _  _  _         25.2 

Brownl'h  niagnetic  afli,  very  light,  and  con- 

fiderably  alkaline  -  _  _  i.Z 


ICO  parts. 

The  above  quality  of  peats  forms,  by  careful  ignition,  a 
char  as  firm  as  fonie  varieties  of  wood  :  and  it  is  further 
thought  pofliblc,  that  the  mode  of  charring  may  be  fo  varied 
as,  by  caufing  a  part  of  ilie  carbon  to  dillolve  in  the  hydro- 
gen, to  form  a  bituminous  cement  for  the  whole,  and  render 
the  char  equal  in  eompac^nefs  to  that  of  wood. 

The  expenfe  of  caUing  peats  is  the  next  objciSl  which 
ought  here  to  be  confidered.  A  man  will  with  cafe  call 
40CO  of  an  ordinary  fize  per  day.  For  this  (quantity  are 
required  two  carriers,  commonly  women,  and  one  dyker  ^'. 

*  A  perfon  employed  to  pile  up  the  peats  to  dry. 
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The  peat,  when  thoroughly  dried,  will  weigh  3  pounds  ;  the 
produft,  therefore,  will  he  3  X  4000  —  12,000 lb.  upwards 
of  5  tons.  The  total  cxpcnfe  of  this  quantity  for  this  fliare 
of  labour  would  be, 

The  man's  wages 

Two  women  ditto,  is.  each 

Giil  for  dyking 

Or  equal  to  is.  per  ton.  ^s.  od. 

Suppofe  that  with  additional  labour,  and  the  trouble  of 
drying,  a  fum  equal  to  the  tirft  was  incurred,  ftill  we  find 
that  peats  may  be  furniihed  in  great  plenty  at  2s.  per  ton. 
By  the  former  analyfis  it  appears  that  4  tons  would  do  more 
than  make  one  ton  of  peat  char,  containing  ,a  portion  of  ve- 
getable carbon  fuperior  even  to  that  contained  in  oak.  This 
quantity  of  char  w^ould  only  eoft  at  moft  85.  per  ton,  bcfides 
the  labour  of  charring,  which,  by  proper  ereftion  and  exe- 
cution^ would  not  coft  more  than  2s.  6d.  making  in  all 
iOi\  6d.  The  charcoal  wood  in  this  country  at  pvefent 
fells  at  the  enormous  price  of  4/.  6s.  Sd.  per  ton,  and 
is  fcarce  in  point  of  quantity.  Should  it  ever  happen  that 
peat  mofs  fliall  become  a  fubftitute  for  pit-coal,  or  obtain  a 
preference  from  local  advantages  and  cheapnefs  by  the  ma- 
iiufa6lurers  of  iron,  we  fliall  then  fee  a  happy  commence- 
ment to  the  moft  rational  and  moft  likely  w'ay  of  regene- 
rating immenfe  heaths  of  country,  and  of  rendering  up  large 
tra6ls  of  furface,  which  fur  ages  have  remained  ufelcfs  to  the 
wants  of  man;  this  way  contjuering  one  of  the  moll  perni- 
cious evils  which  the  progrefs  of  agriculture  ever  encoun- 
tered. 

It  will,  however,  moft  likely  be  found,  that  a  procedure 
upon  ancient  modes  of  manufaelurc  already  cftabliflied,  will 
be  produ6live  of  no  greater  fucccfs  than  has  hitherto  been 
experienced.  It  is  the  bufinefs  of  llie  manufa6lurer  to  apply 
his  knowledge  of  the  principle  of  his  procefs  to  the  exigency 
of  the  ftru6lure  and  component  parts  of  one  or  all  of  his 
materials.  The  general  introdu6lion  of  peat  or  turf  for  the 
manufacture  of  iron  in  preferable  fituations  in  our  age, 
putrht  not  to  excite  the  fame  decree  of  wonder  that  Dudley's 

iiivcntiou 
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invention  with  pit-coal  did  in  the  laft  century.  Thus,  it  is 
very  poflible  that  the  bare  attempt  will  meet  with  as  kcea 
reprobation,  dtftated  bv  tlie  fame  itarrow,  felfifl),  and  nnen- 
lightcned  fjiirit  which  marked  that  period,  and  whicli  has  hi- 
therto clouded  the  trenius  of  our  nianufacturino;  clafs. 


IV.  Advantageous  Method  rj-  fcpjra'iug  the  ivh-dc  of  the 
tar  tardus  Acid  from  crude  Tartar.  By  j\I.  Lowi'fii; 
abridged  hj  Dr,  Van  Mons,  of  BrtiJJ'els*. 


I  vXR.  LOWITZ  (Iiowcd,  in  the  yean  786,  that  a  tartarous 
acid  might  be -obtained  by  ch;;rcoaI  dud  from  crude  tartar, 
as  pure  as  that  obtained  from  white  tartar ;  but  as  the  tartritc 
of  potafli,  which  is  feparatcd  in  this  operation,  is  too  llrongly 
united  to  the  colouring  matter  of  the  tartar  to  be  able  to  get 
rid  of  it,  the  lofs  of  this  fait,  nccefl'arilv  occafioned  by  the 
proccfs,  deftroyed  all  the  advantage  derived  from  it.  ISIeans, 
indeed,  had  been  found  to  decompofe  entirely  the  acidulous 
tartritc  of  potafh  by  the  means  of  quicklime ;  but  this  procefs 
is  accompanied  with  great  inconveniencics,  which  M.  Goet- 
tlinc^  attempted  to  obviate  by  propofing  to  decompofe  the 
tartritc  by  the  acctitc  of  the  fame  earth. 

This  procefs,  hov»-evcr,  of  Goetiling  cannot  be  empJoved 
butAvith  white  tartar,  on  account  of  the  impoflibilitv  of  de- 
priving of  its  colour  the  acetite  of  potafli  which  refults  from 
it.  This  induced  M.  Lowitz  to  endeavour  to  difcover  an- 
other method  of  decompofilion. 

This  method  confifts  in  mixinji;  together  11;  lb.  of  cmde 
tartar  with  41b.  of  chalk,  and  adding  gradually  2C0  lb.  of 
cold  water.  After  the  eifervefcence  has  ccafed,  the  mixture 
muft  be  heated  ;  and  at  the  moment  when  it  boils,  you  throw 
into  it  fometimes  a  little  tartar,  and  fomeiimes  a  little  chalk, 
>mtil  no  more  effervcfccnce  is  excited :  you  then  filter  the 
liquid,  and  precipitate  it  by  means  of  a  folution  of  the  muriat 
of  lime.  You  then  decant  the  coloured  liquid,  and  wafh  the 
united  precipitates  until  they  have  been  deprived  of  all  the 

*  Fiom  the  Annutcs  dc  Cbi/.tie,  No.  10 1. 
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feparable  part  of  their  colour,  and  until  ihey  become  infipid. 
This  tarifite  of  lime  is  then  dccorrspofed  by  eight  pounds  of 
fxilphuric  acid  diluted  with  as  much  water;  and  the  acid  fe- 
paratcd,  is  again  diluted  with  50  or  5o  pounds  of  that  liquid. 
It  is  necefTiry  that  the  acid  fliould  contain  a  flight  excefs  of 
fulphuric  acid.  The  liquor  is  then  fcparated  from  the  lui- 
phat  of  lime;  and  after  it  has  been  mixed  with  from  four  to 
fix  pounds  of  charcoal  duft,  it  is  evaporated  to  the  point  of 
cryftallifation  bv  being  kepi  in  a  continual  (late  of  ebullition. 
When  the  li([uor  has  cooled,  you  leparate  from  it  a  fmall 
remnant  of  the  fidphat  of  lime  which  has  been  depofited, 
and  you  fubjecl  it  to  inlenfible  evaporation  to  make  it  crvf- 
tallife. 

M.  Lowitz  mention?  a  mode  of  afcertaining  the  juft  pro- 
portion of  the  free  fulphuric  acid  which  the  liquor  ought  to 
contain  in  order  to  prevent  a  portion  of  the  tartrite  of  lime 
from  remaining  diifolved  in  the  ftate  of  acidulous  tartrite, 
which  caufes  the  tartarous  acid,  inilead  of  cryftidlifing,  tci 
confolidate  itfelf  into  a  falinc  mafs,  without  form,  and  pul- 
\"erulcnt.  This  method  confifts  in  diluting  in  an  ounce  of 
water  half  a  dram  (gros)  of  the  acid  folution,  and  adding 
from  TO  to  15  drops  of  the  liquid  acetite  of  lead.  On  drop- 
ping nitric  acid  into  this  mixture,  if  the  liquid  immedi- 
ately becomes  tranfparent,  and  remains  fo  for  feveral  hours, 
it  is  a  proof  that  there  is  too  little  acid :  if  the  liquid  docs 
not  inmiediatelv  become  clear,  there  is  too  much :  in  the 
laft  place,  if,  after  having  become  clear,  it  again  grows  turbid 
at  the  end  of  a  few  minutes,  the  juft  point  has  been  attained. 
This  trial  ought  to  be  made  at  the  time  when  the  liquor  lias 
reached  the  point  of  faturalion  to  be  e.xpofed  to  cryftallife. 

This  operation  will  furnifli  eight  pounds  of  tartarous  acid 
in  very  beautiful  cryftals,  and  exceedingly  white.  To  free  it 
from  any  of  the  fulphuric  acid  which  may  be  adhering  to  it, 
nothing  will  be  ncceflary  but  to  throw  over  it  a  little  cold 
water. 

We  would  advife  thofe  who  wifli  to  follow  this  proccfs,  to 
dilute  the  fulphuric  acid  with  at  leaft  four  times  its  weight  of 
water,  in  order  to  prevent  the  de-hydrogenating  aftion  of 
that  acid  on  the  tartarous  acid:  not  to  dilute  the  acid  wili 
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the  wliolc  quantity  of  water  which  the  author  prefcribes,  in 
order  that  the  evaporation  may  be  fhortcncd  ;  not  to  con* 
tiniie  the  cbuUition  when  the  hqiior  has  acquired  a  certain 
degree  of  concentration,  with  a  view  to  prevent  the  de-hy- 
drogenating  efleft  of  the  heat ;  and,  in  the  laft  place,  not  to 
add  an  txcei's  of  lulphuric  acid  till  the  whole  of  the  fulphat 
of  lime,  which  this  acid  in  acidulating  would  render  folublc, 
is  fcparated. 

M.  Lowitzjuftly  obferves,  that  the  fait  which  he  employs 
to  doconipofe  the  tartrite  of  potafii  is  found  in  all  the  labora- 
tories of  dnio-gids  as  the  remains  of  other  operations,  and 
that  it  is  often  thrown  away  as  ufclefs. 

The  author  propofes  to  draw  tartarous  acid  in  the  fame 
manner,  from  tartrite  of  lime,  which  is  precipitated  in  great 
abundance  after  the  flrft  crydalllfuions  of  the  acidulous  tar- 
trite of  poladi  and  of  foda,  and  which  remains  in  the  mother- 
water  of  that  flit. 

M.  Lowitz  terminates  this  memoir  with  advifing  to  leave 
in  the  citric  acid,  as  in  the  tartarous  acid,  a  flight  excefs  ot 
the  lulphuric  acid ;  which  is  the  more  necelfary  in  it,  as  the 
acidulous  citrat  of  lime  is  much  more  folublc  than  the  tar- 
trite of  that  earth.  M.  Lowitz  afliires  us  that  this  practice 
contributes  nmch  towards  obtaining  the  ciiric  acid  in  larg-c 
and  regular  cryftals. 


V.    On  the  Method  of  preparing  Ether  by  the  Muriatic  Acid, 
or  the  Mari/ie  Ether  of  the  Shops.    jB>'  J ,  B .  \'  A  N  M O  N  s  • . 


Ti 


i\K  preparation  of  ether  by  ihc  muriatic  acid  is  a  pro- 
cefs  wliich  could  not  be  brought  to  perfection  till  after  the 
dilcovery  of  the  oxvgcnatcd  muriatic  acid,  and  which  re- 
quired to  have  light  thrown  upon  it  by  the  new  chemical 
dovElrine  of  the  French.  It  is  not  allonifhing,  therefore,  that 
the  elTorts  of  the  old  chemilis  (hould  have  often  mifcarried  in 
the  preparation  of  tliis  li(]uid. 

Indeed,  as  the  fuppofcd  radical  of  the  fimple  muriatic  acid, 
and  the  unoxygenated  combinations  of  that  acid,  do  not  part 
*  Head  in  the  iMcdical  Sjcicry  at  Bruficls,  30  Nivofc,  an-  S. 
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with  oxygen  to  any  fubfiance  or  union  of  known  combnfiiblc 
fubftances;  and,  as  ethcrification  is  an  effect  which  depends 
on  the  adlion  of  this  principle  on  the  flate  of  the  hydro-car- 
bonous  combination  of  alcohol,  the  converfion  of  the  alcoholic 
liquor  into  ether  could  be  hoped  for  only  through  the  inter- 
vention of  this  principle.  Ludolph  *,  Baume,  and  others, 
attempted  to  make  marine  ether  by  means  of  common  mu- 
riatic acid;  but  without  fuccefs,  notwithftanding  the  con- 
centrated and  adlive  ftatc  in  which  they  have  applied  this 
acid  on  alcohol  f. 

Some  chemifts,  however,  without  knowing  that  flale  of 
combination  of  oxygen  with  the  muriatic  acid  which  con- 
llitutes  the  oxygenated  acid,  (probably  with  a  view  to  prefent 
to  the  alcohol  a  highly  concentrated  acid,)  employed  for 
making  marine  ether  different  oxygenated  metallic  muriats. 
Thus,  Bafil  Valentine,  and  after  him  Wenzel,  tried  with  that 
view  the  oxygenated  muriat  of  antimony  ;  Neumann,  Bayen, 
de  Bormes,  the  fame  muriat  of  zinc  ;  Pott,  that  of  arfenic ; 
Rouelle,  Courtanvaux,  Spielmann,  Erxleben,  and  lately  the 
celebrated  Klaproth  ]:,  that  of  tin ;  and  others  the  oxygenated 
muriat  of  mercury,  the  red  muriat  of  iron,  &c.  and  the  refults 
have  been  attended  with  more  orlefs  fuccefs;  but  it  was  ne- 
ceflary,  as  already  faid,  that  the  real  preparation  of  this  ether 
fliould  be  preceded  by  the  difcovery  of  the  oxygenated  mu- 
riatic acid. 

The  different  proceflTes,  however,  for  the  preparation  of 

*  (Ludolph)  Einlciiung  in  di  Chim.  1664.  (Baumc)  DilTtrtation 
fxir  rather,  1767. 

f  Brugnatclli,  no  doubt,  had  heard  mention  made  of  the  oxygenated 
acid,  when  he  faid,  that  the  muriatic  acid  with  alcohol  produced  a  perfe£t 
marine  ether  :  *■*■  VoJJi  muriaiico  foviminijlra  coif  alcoole,  urt  perfeito  tt<rii 
tit  ojjfi  muriat i CO' ^     Elcmcnti  di  Chimica,  1796,  Vol.  II.  p.  56. 

X  (Valentin)  Tolden,  Lctztcs  Teftamcnt,  1712,  p.  218;  (Wenzel) 
Lehre  von  der  Verwandtfchaft,  p.  148;  (Neumann)  Prajleft.  Chim. 
Leip.  1737;  (Bayen)  Mcm.de  I'Acad.  dcs  Sciences  1774,  Vol.  IV ; 
(De  Bormes)  Mem.  dcs  Savans  Etrangers,  Vol.  VI.  p.  6ia  ;  (Pott)  Obf. 
Chim.  de  Acid.  Sal.  Vinof.  1739,  p.  1x7  ;  (Rouelle)  Journal  des  Savans 
1759;  (CourtanvRu>f)  Mem.  des  Savans  Etrangers,  Vol.  VI  j  (Spiel- 
mann) Inftitut.  Chim.  1763;  (Erxleben)  Anfangfgr.  der  Chem.  1775, 
p.  ^^^■,  (Rlaproth)  Von  Crell's  Chcm,  Annal.  1796,  Vol.  I. p.  39. 

Vol.  VII.  H  maria 
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marine  clhcr  by  this  acid  are  fiill  imperfect,  and,  for  the 
rnoft  part,  betray  inexperience  and  fervil^  imitation.  Scheele 
did  not  fail  to  apply  foon  the  wonderful  properties  which  he 
had  difcovered  in  this  acid  (a  dilcovcry  by  which  he  has 
been  immortalifed)  to  the  preparation  of  the  liiquid  in  quef- 
tion*.  Befides  other  procelies,  he  diftilied  muriatic  acid 
from  off  the  oxyd  of  manganele ;  received  the  oxygenated 
acid  in  a  vcfl'el  containing  alcohol ;  and  rc6lified  the  liquid, 
thus  impregnated  and  etherified,  bv  a  gentle  heat.  But  thefe 
operations  only  furniflied  hints  for  conduftinir  chemifts  to  a 
better  procefs ;  for  Hahnemann  f,  Weftrumb  +,  and  Scheele 
himfelf  agree,  that  by  means  of  the  oxygenated  acid  they 
obtained  rather  a  vinous  oil  than  real  ether. 

Pellcticr  §,  and  before  him  Weftrumb,  as  well  as  other 
German  chemifts,  adopted  the  procefs  in  which  Scheele  pre- 
fcribed  the  diftillution  of  alcohol  from  a  mixture  of  the  mu- 
riat  of  foda,  fulphuric  acid,  and  the  oxyd  uf  mansrancfe  :  but 
this  manipulation,  in  the  ftate  of  imperfe£lion  in  which  it 
has  hitherto  been  performed,  either  gave  a  little  ether  by  the 
a6lion  of  the  fulphuric  acid,  or  furniftied  only  the  produce  of 
the  other  proceftTes  employed  by  the  Swedifli  chemift.  I  Ihall 
enter  into  fome  details  refpe^ling  the  phenomena  which  take 
place  in  thefe  operations. 

It  is  impoflible  that  this  li(]uid,  by  the  a6\ion  of  the  oxy- 
genated muriatic  acid  on  the  alcohol,  fliould  not  experience, 
in  a  degree  proportioned  to  its  principles,  that  change  from 
which  ether  refults.  This,  indeed,  is  what  has  been  obferved 
bv  thofe  who  ]nit  in  praAice  the  methods  of  Scheele  and 
Weftrumb.  They  firft  faw  the  liquid  float  on  the  furface  of 
the  water  ;  but  when  they  willied  to  fubmit  it  to  retlification, 
or  when  they  did  not  feparale  it  foon  enough  from  the  water 
impregnated  with  the  oxygenated  acid,  they  found  their  ether 
converted  into  oil,  firft  liquid  and  floating  on  tlie  water,  when 
they  feparated  it  from  the  alcohol  in  which  it  was  dilTolvcd ; 
but  afterwards  becoming  thick,  ;tnd  falling  to  the  bottom  of 
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the  fame  liquid.  This  olefication  of  ether  is  a  natural  effe6t 
of  the  oxygenating  a6lion  of  the  acid,  when  care  has'notbeeii 
taken  to  ftop  this  operation  immediately  after  the  ether  is 
formed.  A  like  aclion  is  exercifed  by  the  air  of  the  atmo- 
fphere  on  natural  oils. 

The  oxygenated  muriatic  acid,  which  pafTes  at  the  fame 
time  as  the  ether,  continues  to  a6l  on  that  liquid,  and  makes 
it  undergo  a  modification  of  compofition  that  brings  it  to  the 
ftate  of  oil,  to  which  it  had  before  nearly  approached.  This) 
efl'eft,  as  I  have  faid,  takes  place  when  the  ether  is  left  for 
fome  time  mixed  with  the  acid  it  has  carried  along  with  it, 
or  when  it  is  re6lified  without  Separating  it  from  that  acid. 
It  may  readily  be  conjeftured,  that  the  continuation  of  the 
fiime  labour  ought  to  make  the  liquid  oil  pafs  to  the  ftate  of 
thick  oil,  and  that  it  would  bring  the  latter  to  the  ftate  of 
grcafe,  and,  confequently,  to  that  of  wax.  The  fame  thing 
takes  place  with  the  olcfying  gas  of  the  Dutch  chemifts, 
vhich  from  ethereous  gas  transforms  itfelf,  by  the  re-a6lion 
of  the  oxygenated  muriatic  acid  gas  on  the  ftate  of  the  com- 
bination of  its  principles,  into  an  oil,  firft  liquid  and  float- 
ing on  the  water,  but  which  afterwards  becomes  infpiflated 
to  olefication  when  you  add  only  a  few  bubbles  of  the  latter 
gas  in  excefs..  When  this  excefs  of  oxygenated  gas  was  con- 
fiderable,  I  have  often  feen  the  ethereous  oil  converted  into  a 
real  white  greafe,  opake,  and  of  the  confiftence  of  half  melted 
tallow.  I  informed  the  public,  more  than  ten  years  ago, 
that  the  oxygenated  muriatic  acid  gas,  kept  over  oil  of  coif  at 
(colefeed),  converted  it  into  a  waxy  matter,  taking  from 
it  its  fmell  and  colour,  and  rendering  it  perfe6lly  white. 
All  thefe  effcCls  depend  on  withdrawing  a  portion  of  the 
hydrogen  ;  fo  that  ether  is  oil,  plus  a  certain  portion  of 
hydrtigen;  oil  is  greafc,  plus  that  proportion,  &c.  Ether 
made  by  the  fulphuric  acid  undergoes,  but  more  flowly,  the 
fame  transfermation  into  oil,  in  the  like  manner  as  that 
made  by  the  nitric  acid,  which  experiences  this  change  al- 
moft  as  fpeedily  as  muriatic  ether  does.  Nothing  is  fo  eafy 
to  be  conceived  as  the  de-hydrogenation,  at  all  temperatures, 
effetSled  by  condenfed  oxygen. 

Thofe  who  have  obferved  this  ready  olefication  of  marine 
H  2,  ether 
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ether  mufl  have  given  a  preference,  the  motives  of  which 
are  not  difficult  to  be  difcovered,  to  a  certain  procefs  which 
prefcribes  that  the  alcohol  fhoiild  be  mixed  with  the  fulphuric 
acid  before  this  acid  is  poured  over  the  two  other  ingredients, 
muriat  of  foda  and  oxyd  of  manganefe.  There  is  formed  by 
the  aid  of  the  heat  which  is  excited  in  this  mixture,  as 
Fourcroy  and  Vauquclin  obfcrvcd,  a  quantity  of  ether  by  the 
fulphuric  acid,  which  firfi:  pafles  in  the  diftillation,  and  which 
fuffers  itfelf  to  be  fcparated  with  more  certainty,  being  lefs 
liable  to  be  attacked  by  the  oxydating  principle  than  marine 
ether.  This  fulphuric  ether  mud  have  often  been  confidcred 
bv  inexperienced  judges  as  real  muriatic  ether;  from  which, 
however,  it  differs  by  a  fmell  and  tafte  peculiar  to  itfelf. 

In  this  ftatc  of  the  fcience  rcfpc6ting  the  preparation  of 
marine  ether,  I  have  thought  it  my  duty  to  communicate  to 
the  Society  a  procefs  which  removes  every  difficulty  in  this 
preparation. 

Place  in  a  fand-bath,  gently  heated,  the  retort  of  Woulfe's 
apparatus  as  improved  by  Lavoifier,  and  compofed  only  of  a 
balloon  and  two  bottles  :  introduce  into  it  i  .00  of  any  weight 
of  the  muriat  of  foda,  perfectly  dry  ;  and  in  the  receiver  and 
the  two  bottles  diftribute  the  fame  weight  of  good  alcohol. 
After  having  exaflly  luted  the  joinings,  and  furniflicd  the 
lall  bottle  with  a  tube  of  fafety,  pour  upon  the  flilt  in  the 
retort  0'50  of  concentrated  fulphuric  acid,  and  leave  the  ope- 
ration to  proceed  cold  for  five  or  fix  hours.  Then  make  a 
modwrate  fire,  which  mull  be  augmented  bv  degrees,  to  bring 
the  bottom  of  the  capfule  of  the  bath  to  a  flight  degree  of  red 
heat.  The  muriatic  acid  in  the  natural  ftate  is  gafeous  :  in 
that  (late  it  paifes  over  and  dillolves  in  the  alcohol.  It  is  of 
benefit  in  this  operation  to  plunge  the  tubes  of  communica- 
tion to  7.  certain  depth  in  the  alcohol,  that  the  gas  may  ex- 
perience a  condcnfation,  which  greatly  contributes  to  its  ab- 
forption.  This  difpofition  of  the  tubes,  when  the  difengage- 
ment  is  rapid,  makes  the  alcohol  fomctimes  pafs  from  tiie 
one  bottle  into  the  odher;  in  which  cafe  the  pofition  of  the 
bottles  mud  be  changed  in  fuch  a  manner  as  to  make  that 
which  contains  the  greater  quantity  of  liquid  to  communi- 
cate with  the  receiver.  It  may  readily  be  conceived  that  tliis 
9  patVage 
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pafTage  of  the  alcohol  from  one  bottle  to  another,  and  even 
its  elevation  to  fomc  centimetres  above  its  level,  is  neceflarily 
theeffe6t  of  a  confidcrable  degree  of  comprcffion  experienced 
by  the  gas,  and  which  re-a(9:s,  or  is  tranfmittcd  by  the  latter 
to  the  liquid ;  for,  even  by  applying  to  the  explanation  of  the 
phenomena  of  a  liquid  in  motion  the  general  principle  of 
mechanics,  that  the  mafles  and  velocities  are  invcrfely  pro- 
portional, it  is  neverthelefs  true,  that  at  reft  the  force  which 
raifcs  and  maintains  a  liquid  above  its  level,  cannot  be  infe- 
rior to  the  weight  of  a  mals  of  that  liquid  having  for  height 
its  elevation  in  the  tube,  and  for  bafe  the  internal  dia- 
meter of  the  bottle;  or,  to  make  ufc  of  common  language, 
having  for  bulk  its  elevation  multiplied  by  its  diumeter:  but 
a  comprcfling  force,  to  be  exercifed  by  the  gas,  ought  to  be 
experienced  by  it;  and  this  compreflion,  bv  concentrating  its 
parts,  difpofes  it  to  difl'olve  in  the  alcohol.  I  have  indulged 
in  this  (hort  digrellion,  which  may  appear  foreign  to  my 
obje61:,  on  account  of  its  numerous  applications  in  the  prac- 
tice of  the  chemiftry  of  gafes. 

When  the  whole  muriatic  acid  has  pafled,  the  liquors  ia 
the  different  bottles  are  to  be  united,  and  poured  into  the  re- 
tort, after  firft  taking  out  the  fait.  It  forms  a  muriatic  al- 
cohol exceedingly  concentrated.  You  muft  add  in  the  retort 
o*20  of  the  oxyd  of  manganefe  ia  very  fine  powder;  and 
put  into  the  recipient,  and  the  two  bottles,  a  certain  quan- 
tity of  a  folution  of  cauftic  potafli.  You  then  diftil  at  a 
gentle  heat,  conduced  with  caj-e.  It  is  here  {-^aw  that  the 
alkaline  liquor  ferves  to  enchain  the  oxj-genated  acid  which 
is  in  excefs  at  the  formation  of  the  ether,  and  that  it  pre- 
vents the  action  which  oiefies  this  liquid.  It  is  chiefly  in 
this  practice  that  the  part  of  my  method  which  preferves  the 
ether  confifts. 

Notwithftanding  this  precaution,  It  is  not  pofTible,  how- 
ever, to  prevent  a  greater  or  lefs  portion  of  the  ether  from, 
being  decompofed  by  the  acid,  which  muft  traverfe  that 
liquid  to  reach  the  alkaline  liquor:  befides,  tlie  oxygenated 
muriatic  acid  united  to  the  alkali,  continue^  no  Jeis  to  a6l  as 
ati  oxygenating  fubftance  in  its  ftate  of  myriat;  for,  pro- 
perly, 
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perlv,  it  is  the  atStion  of  the  acid,  and  not  that  of  the  oxy- 
ffen,  which  the  alkali  ncit rallies.  I  have  freed  the  latter 
entirelv  from  thefe  inconveniencies  by  receiving  the  ether  on 
liquid  ammonia,  which  is  burnt  by  the  oxygen  in  propor- 
tion as  it  comes  in  contact  with  it :  but  this  nianipulaiion  is 
accompanied  with  too  many  dangers  for  me  to  venture  to 
rcconmicnd  it  in  general. 

Another  method  of  feparating  the  ether  from  the  oxygen- 
ated acid  w  ould  be,  to  receive  this  liquid  on  water ;  to  re- 
move it  in  proportion  as  it  floats  on  the  furface,  by  means  of 
a  fyplK)n  or  pump ;  to  fliake  it  with  the  alkaline  folution; 
and  to  decjut  it  as^ain  on  pure  water.  You  then  obtain  the 
whole  ether,  which  may  be  afterwards  feparated  from  the 
water  by  reclilication. 

Lther,  freed  in  anv  manner  from  its  acid,  muft  finally  be 
mixed  with  twice  its  bulk  of  water,  and  reclified  at  a  heat 
equal  to  that  of  Guvton's  economical  furnace. 

A  marine  ether  may  be  compofcd  by  one  operation  if  you 
dlltill,  at  a  boiling  heat,  a  mixture  of  alcohol  and  the  oxy- 
genated muriat  of  potafli  in  the  proportion  of  I'co  to  o"i^. 

It  is  not  neceifary  to  recommend  to  thofe  who  are  ever  fo 
littli.'  habituated  to  this  kind  of  labour,  to  cool,  from  time  to 
time,  in  the  couHc  of  the  diilillation,  the  receiver,  by  apply- 
ing to  it  a  u  etted  fponge. 


Vr.  Ohfcrvat'ions  upon  an  unufual  horizontal  Refraction  of 
the  Air  j  with  Remarks  on  the  Variations  to  which  thg 
Itywer  Parti  of  the  Atmofpbere  are  Jomt-limes  J'ubje3.  By 
the  Rev.  S.  \'iNc  E,  A.M.  F.R.S.  and  P/umian  Prof e for 
of-Ajlronoiny  and  experimental  Pbilofopby  in  the  Unfjerjity 
of  CumbriJge  *. 

X  HE  uncertainty  of  the  refra(5\ion  of  the  air  ncar.tlie 
hori/on  has  long  been  known  to  aftronomers,  the  mean  re- 
fraction varyintr  by  quantities  which  cannot  be  accounted  for 
from  the  varialiuns  of  the  barometer  and  thermometer;  on 
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which  account,  aUitndes  of  tlie  heavenly  bodies  which  are 
not  more  than  5°  or  6'^  ought  never  to  he  made  ufe  of  wlien 
any  confecjucuces  are  to  be  deduced  from  them.  The  caufe 
of  this  uncertainty  is  probably  the  great  quantities  of  grofs 
vapours,  and  exhalations  of  various  kinds,  v/hich  -are  fuf- 
pended  in  the  air  near  to  the  earth's  furface,  and  the  varia- 
tions to  which  thev  are  fnbje6t ;  caules,  of  wliich  \vc  have 
no  inftruments  to  ineafure  the  effects  which  lliey  produce  in 
refra6ling  the  ravs  of  light.  In  general,  the  courfe  of  a  ray 
paffing  through  the  atmofphere,  is  that  of  a  curve  which  is 
concave  towards  the  earth,  the  effe6l  of  which  is  to  mve  an 
apparent  elevation  to  the  object;;  and  thus  tlie  heavenly  bo- 
dies appear  above  the  horizon,  when  they  are  actually  below 
it;  but  it  W'ill  not  alter  the  pofition  of  their  parts  in  refpecl 
to  the  horizon  ;  that  is,  the  image  of  the  highefl:  part  of  the 
objecl;  will  be  uppermoft,  and  the  image  of  the  lowed  part 
will  be  undermoft.  The  figures,  however,  of  the  fun  and 
moon,  when  near  the  horizon,  will  fuffeca  change,  in  con- 
fequence  of  the  refraAion  of  the  imder  limb  being  greater 
than  that  of  the  upper ;  from  which  they  affurne  an  elliptical 
form,  the  minor  axis  of  which  is  perpendicular  to  the  hori- 
zon, and  the  major  axis  parallel  to  it.  But  a  perpendicular 
obje6l,  iituated  upon  the  furface  of  the  earth,  will  not  have 
its  length  altered  by  refraction,  the  refraftion  of  the  bottom 
being  the  fame  as  that  of  the  top  *.  Thcfe  are  the  eflfecls 
which  are  produced  upon  bodies  at  or  near  the  horizon,  in 
the  common  ftate  of  the  atmofphere,  by  what  I  fliali  call 
the  ufual  refraftion. 

But,  befides  the  ufual  refraftion  which  affefts  the  rays  of 
light,  the  atmofphere  over  the  fea  is  fometimes  found  to  be 
in  a  ftate  which  refracts  the  rays  in  fuch  a  manner  as  to  pro- 
duce other  images  of  the  objeft,  which  we  will  call  an  c'Ifecl 
from  an  unnfual  refraClion.  In  the  Fhilofophical  Tranfac- 
tions  for  1797,  Mr.  lluddart  has  defcribed  fome  effeCls  of 
this  kind,  which  he  has  accounted  for  by  fuppofing  that, 
from  the  evaporation  of  the  water,  the  refractive  power  of 
the  air  is  not  greateft  at  the  furface  of  the  fea,  but  at  tt)me 
diftance  above  it ;  and  this  will  lolvc,  in  a  very  fatisfiictorv 

•  Sec  my  Complete  Sjjicm  of  AJl>ono>njf  art.  194. 
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manner,  all  the  phaenomena  which  he  has  obferved.  But 
effects  very  different  from  thofe  which  have  been  defcribed 
by  Mr,  Huddart  are  fomctimes  found  to  take  place.  Thefe 
I  had  ah  opportunity  of  obferving  at  Ramfgate,  laft  fummer, 
on  Augufl  the  firft,  from  about  half  an  hour  after  four 
o'clock  in  the  afternoon  till  between  fcven  and  ciorht.  The 
day  had  been  extremely  hot,  and  the  evening  was  ver^'  fu)try; 
the  fky  was  clear,  with  a  few  fl\ing  clouds.  I  fliall  defcrilje 
the  phenomena  as  I  obferved  them  with  a  terreflrial  telc- 
feopc,  which  magnified  between  30  and  40  times ;  they 
were  vifible,  however,  to  the  naked  eye.  The  height  of  the 
eye,  above  the  furface  of  the  water,  at  which  qiolt  of  the 
ohfervations  were  made,  was  about  25  feet ;  fome  of  them, 
however,  were  made  at  about  80  feet  from  the  furface ;  and 
it  did  not  appear  that  anv  of  the  phaenomena  were  altered 
from  vapj-ing  the  height  of  the  eye,  the  general  effect  remain- 
ing the  fame. 

The  firft  unufual  appearance  which  I  obferved,  was  that 
which  is  reprcfcnted  in  Plate  II.  fig.  i.  Dire6ting  my  tele- 
fcope  at  random,  to  examine  any  objects  which  might  happen 
to  be  in  view,  I  faw  the  top  of  the  mafts  of  a  fliip  A,  above 
the  horizon,  xy,  of  the  fea,  as  fliown  in  the  figure;  at  the 
fame  time  alio,  I  difcovered  in  the  field  of  view,  two  com- 
plete images,  B,  C,  of  the  fhip  in  the  air,  vertical  to  the  fliip 
itfelf,  B  being  inverted,  and  C  ereft,  having  their  hulks 
joined.  The  pha^nomenon  was  fo  f^range  that  I  rcqucfted  a 
pcrfon  prefent  to  look  into  the  telefcope  and  examine  what 
was  to  be  feen  in  it,  who  immediately  defcribed  the  two 
injages,  as  obferved  by  myfelf ;  indeed  they  were  fo  perfect, 
that  it  was  impoflible  we  could  differ  in  our  dclcription. 
Upon  this,  I  immediately  took  a  drawing  of  the  relative 
Riagnitudes  and  diftances  of  the  (liip  and  its  images,  which, 
at  that  tirnc,  were  as  reprcfcnted  in  the  figure,  as  near  as  it 
was  poflibic  for  the  eye  to  judge;  and  it  was  ver)- Cify  to 
eftimate  tlum  to  a  very  confiderablc  degree  of  accuracy.  As 
the  Oiip  was  receding  from  the  fhore,  lefs  and  lefs  of  its  matts 
became  vitible ;  and,  continuing  my  ohfervations,  in  order 
to  dilcover  whether  any,  or  what  variations  might  take  place, 
I  found  thut,  as  the  (hip  defccnded,  tlie  images  B,C  afccuded ; 

but. 
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but,  as  the  (liip  did  not  fink  below  the  horizon,  I  had 
not  an  opportunity  of  obfcrving  at  what  time,  and  in  what 
order,  the  images  would  have  vaniflied,  if  the  fliip  had  fo 
difappeared. 

Being  defirous  of  feeing  whether  the  fame  efTeiSl  was  pro- 
duced upon  the  other  fliips  which  were  vifible,  I  direftetl  my 
telefcope  to  another  fliip  A,  (Fig.  2.)  whofe  hulk  was  juft  in 
the  horizon  xy ;  when  I  obfervcd  a  complete  inverted  image 
B,  the  main-niaft  of  which  juft  touched  that  of  the  fliip  it- 
felf.  In  this  cafe,  there  was  no  fecond  image  as  before.  The 
fliip  A  moving  upon  the  horizon,  B  continued  to  move  with 
it,  without  any  variation  in  its  appearance. 

The  next  fliip  which  I  diretited  my  telefcope  to,  was  fo  far 
on  the  other  fide  of  the  horizon  xy^  as  jufi:  to  prevent  its  hulk, 
from  being  feen,  as  is  reprefentcd  by  A,  (Fig.  3).  And  here  I 
obferved  onlv  an  inverted  image  of  part  of  the  fliip,  the  imagery 
qF  the  topfail,  with  the  maft  joining  that  of  the  fliip,  the 
image  x  of  the  top  a  of  the  other  maft,  and  the  image  z  of 
the  end  c  of  the  bowfprit,  only  appearing  at  that  time. 
Thefe  images  would  fuddenly  appear  and  difappear  very 
quicklv'  after  each  other;  firft  appearing  below,  and  running 
up  very  rapidly,  fliowlng  more  and  lefs  of  the  mafts  at  dif- 
ferent times,  as  they  broke  out;  rercmbling,  in  the  fwiftnefs 
of  their  breaking  out,  the  fhooling  out  of  a  beam  of  the 
Aurora  borealis.  As  the  flilp  was  defccnding  on  the  other 
fide  of  the  horizon,  I  continued  my  obfervations  upon  it,  in 
order  to  difcover  what  changes  might  take  place;  when  I 
found  that,  as  it  continued  to  defcend,  more  of  the  image 
gradually  appeared,  till  at  laft  the  image  of  the  whole  (hip 
was  completed,  with  their  main-mafts  touching  each  other; 
and,  upon  the  (hip  defceiiding  lower,  the  image  and  the  fliip 
feparated  ;  but  I  obferved  no  fecond  image,  as  in  the  firft 
cafe :  a  fecond  image,  however,  might  probably  have  ap- 
peared if  the  ftiip  had  continued  to  delcend. 

Upon  moving  my  telefcope  along  the  horizon,  in  order  to 
examine  any  other  ftiips  which  might  be  in  fight,  I  ob- 
ferved, juft  :U  the  horizon  x  r,  (in  Fig.  4.)  the  top  a  of  the 
maft  of  a  fliip;  and  hece  an  efl'ecl  was  obferved  which  had 
not  been  l)efore  difeovercd ;  fi*r  there  was  an  inverted  image  B, 
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vertical  to  a^  an  erc6l  image  C,  both  of  them  very  perfect 
and  well  defined,  and  an  image  vju  oi  the  fea  between  them, 
the  water  appearing  very  diftin^lly.  As  the  (hip  was  coming 
up  towards  the  horizon,  I  continued  to  obfcrve  it,  in  order  to 
difcovcr  the  variations  which  might  follow,  and  fomid,  that 
as  the  {hip  approached  the  horizon,  the  image  C  gradually 
difappcared,  and  at  laft  it  vaniflicd ;  after  that,  the  image 
"J  zu  of  the  fea  difappcared  ;  and  during  this  time  the  image  B 
defcended ;  but  the  flilp  did  not  rife  lb  near  to  the  horizon 
as  to  bring  the  main-mafts  together.  Had  I  directed  my 
telefcope  to  the  fame  point  of  the  horizon  a  little  fooner,  I 
iliould  have  feen  the  two  images  before  the  fhip  itfelf  was 
vifible.  In  faft,  the  images  were  vifible  when  the  whole 
Ihip  was  actually  below  the  horizon ;  for,  from  the  very 
fmall  part  of  the  maft  which  was  at  firfl:  vifible,  that  part 
niufl;  then  have  been  below  the  horizon,  and  appeared  above 
it  by  the  ufual  refra6lion ;  the  altitude  of  a,  above  the  ho- 
rizon, having  then  been  much  lefs  than  the  incrcafe  of  alti- 
tude which  arifes  from  the  common  horizontal  rcfraftlon. 
The  difcovcry  of  fliips  in  this  manner  might,  in  fome  cafes, 
be  of  great  importance;  and,  on  fuch  occafions,  it  might  be 
worth  while  to  appoint  proper  pcrfons  to  make  obfervations 
for  that  purpofc. 

The  cliffs  at  Calais  being  vary  vifible,  T  directed  my  tele- 
fcope towards  them,  in  order  to  examine  whether  there  wa? 
anv  thino- unufual  in  their  appearance;  when  I  obferved  an 
image  of  the  cliffs  above  the  cliffs  themfelves,  together  with 
an  image  of  the  fea  feparating  them,  as  is  reprefented  in 
Fig.  5.;  in  which,  xy  rcprcfcnts  the  horizon  of  the  fea,  AB 
the  cliffs,  a  h  their  image,  and  v  ::••  the  image  of  the  fea  be- 
tween tluni :  the  depth  of  ab  was  much  Icfs  than  that  of 
AB.  It  is  probable,  however,  that  v  iv  might  not  be  the 
image  of  the  fea  Innncdiattlv  adjoining  to  the  clitTs,  but  a 
partial  elevation  of  the  fea  at  fome  diftance  from  them  ;  and 
tluU  the  imaiie  I'lv  miirht  intercept  fome  part  of  the  iniagc 
</ /;,  which  woultl  otherwlfc  have  been  vifible:  we  muft  not, 
tiKTcfore,  conclude,  tliat  the  image  r/ />,  fo  far  as  it  appeared, 
was  lets  than  the  corrofponding  part  of  the  object.  From 
the  nicuiorandums  whicii  I  made  at  the  lime  of  obfervation, 
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I  do  not  find  that  I  examined  the  appearance  of  the  cliflf  AB, 
and  its  image  c  (^;  which,  had  there  at  that  time  been  any 
flriking  marks  in  them,  would  have  determined  whether  the 
obje6l  and  its  image  were  of  the  fame  magnitude.  The 
image  fl  (^  was,  however,  ereft;  the  boundaries  on  the  top 
of  AB  and  a  h  agreeing  together.  Having  examined  this  for 
fome  time,  and  taken  a  drawing  of  the  appearance,  during 
which  I  could  difcover  no  variation,  I  diredled  my  telefcope  to 
other  objecSls;  and,  upon  turning  it  again  to  the  fame  cliffs, 
after  the  fpace  of  about  fix  or  feven  minutes,  the  images  a  h 
and  vw  were  vanifhed ;  but,  examining  them  again  foon 
after,  the  images  were  again  vifiblc,  and  in  every  refpecl  the 
fame  as  they  appeared  before.  A  fliort  time  after,  they  dif- 
appeared,  and  did  not  appear  any  more. 

Soon  after  the  above  appearances,  I  obferved  a  fliip  C, 
with  the  hulk  below  the  horizon  xy,  paffing  by  the  fame 
cliffs  A  B  ;  an  inverted  image  D  of  which  appeared  againfl 
the  clifls,  as  reprefented  in  f'ig.  6.  The  fliip  was  in  motion, 
and  remained  at  the  lanie  diftraice  on  the  other  fide  of  the 
horizon :  I  continued  my  obfervations  upon  it  till  it  had 
pafled  the  cliffs  for  a  eonfiderable  diftance,  but  there  was  no 
change  of  appearance.  The  cliffs  were  illuminated  by  the 
fun,  and  appeared  very  diflindlly ;  but  there  was  no  imare 
above,  as  in  the  laft  cafe. 

Continuing  to  obferve  the  fame  cliffs  AB,  Fig.  7,  I  foon 
after  difcovered  two  partial  elevations,  w,  w,  of  the  fea,  by 
the  unufual  refraction;  they  changed  their  figures  a  little, 
and  difappeared  in  the  place  where  they  firfi:  appeared,  and 
were  equally  diflin6i:  in  every  part. 

About  this  lime,  I  obferved  a  verv  thick  fog  coming  upon 
the  horizon  from  the  other  fide,  rolling  upon  it  with  a  pro- 
digious velocity;  curling  as  it  went  along,  like  volumes  of 
fmoke  fometimes  out  of  a  chimney.  This  appeared  feveral 
tirnes.  I  conclude,  therefore,  that  there  was  a  eonfiderable 
fog  on  the  other  fide  of  the  horizon. 

The  laft  phaenomenon  which  I  obferved  was  that  which  is 
reprefented  in  Fig.  8.;  where  xy  reprefents  the  horizon,  a  h 
Jwo  partial  elevations  of  the  fea,  meeting  at  c^  and  conti- 
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nued  to^;  ^,  another  partial  elevation  of  the  fca,  of  which  kind 
I  obferved  feveral,  fonie  of  which  moved  parallel  to  the  hori- 
zon with  a  very  great  vtlocitv.  I  conjecture,  therefore,  that 
thefc  appearances  were,  in  part  at  leaft,  caufcd  by  the  fog  on 
the  other  fide  of  the  horizon.  For,  though  I  did  not  at  the 
fame  time  fee  the  motion  of  thcfe  images  and  that  of  the 
fog,  yet,  from  memory,  I  judged  the  motions  to  be  equal ; 
and  they  were  alfo  in  the  fame  direci-lion.  A  fog  which,  by 
producing  an  unufual  rcfraclion,  might  form  thefe  images, 
would,  by  its  motion,  produce  a  corrcfponding  motion  of 
the  images. 

I  have  here  defcribed  all  the  different  phsenomena  which 
I  obferved  from   the  imulual  refratlion,  of  mod  of  which  I 
faw  a  great   many  inftances.     Every  fliip  which  I  oblervci 
on  the  other  fide  of  the  horizon  of  the  fca,  exhibited  pha:- 
nomena  of  the  kind  here  defcribed,  but  not  in  the  fame  de- 
gree.    Of  two  fliips  which,  in  diflerent  parts,  were  equally 
funk  below  the  horizon,  the  inverted  image  of  one  would 
but  juft  begin  to  appear,  whiKl  that  of  the  other  would  rc- 
prefent  ncarlv  the  whole  of  the  Ihip.     But  this  I  obferved,  in 
general,  that  as  the  ihip  gradually  defcended  below  the  hori- 
zon, more  of  the  image  gradually  appeared,  and  it  afcendcd  ; 
and  the  contrarv,  when  the  ftiips  were  afccnding.     Upon  the 
horizon,  in  ditierent  parts,  one  ihip  would  have  a  complete 
inverted  image ;  another  would  have  only  a  partial  image ; 
and  a  third  would  have  no  image  at  all.     The  images  were 
in  general  extremely  well  dciincd  ;  and  frequently  appeared 
as  clear  and  (harp  as  the  fliips  themfelvcs,  and  of  the  fame 
magnitude.     Of  the  (liins  on  this  fide  of  the  horizon,  no 
phaenornena  of  this  kind  appeared.     There  was  no  fog  upon 
our  coaft ,  and  the  Ihips  in  the  Downs,  atid  the  South  Fore- 
land, exhibited  no  uncommon  appearances.     The  ufual  rc- 
iraiStiou  at  the  fame  time  was  unconnnonly  great ;  for  the 
tide  was  high,  and  at  the  verv  edge  of  tl^ve  water  I  cfuild  fee 
the  cliffs  at  Calais  a  very  conliderable  height  above  the  hori- 
zon ;  whereas  they  arc  frcquentlv  not  to  be  iecn  in  dear 
weather  from  ihc  lii?rh  lands  about  the  place.     The  French 
coaft  alfo  appi:ar;.'d  both  wa\s.  to  a  pv.ich  greater  diftancc 
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t1ian  I  ever  obferved  it  at  any  other  time ;  particularly  to- 
wards the  eaft,  ou  which  part  alfo  the  unufuai  refraction  was 
the  ftrongcd. 

During  the  remainder  of  my  (lay  at  Ramfgate,  which  was 
about  five  weeks,  I  continued  daily  to  examine  all  the  fliips 
in  fight ;  but  t  difcovercd  no  phriMiomcna  fnnilar  to  thofe 
which  I  have  here  given  a  defcription  of.  The  phaenomenon 
of  the  fliip  obferved  by  Mr.  Huddart,  differed  altogether 
from  thofe  above  defcribed,  as  the  inverted  image  which  he 
obferved  was  below  the  fliip  itfelf.  An  appearance  of  this 
kind  I  obferved  on  Auguft  the  17th,  about  half  an  hour  after 
three  o'clock  in  the  afternoon,  of  which  Fig.  9.  is  a  repre- 
fentation.  The  real  fliip  is  reprcfented  by  A,  and  the  image 
by  B ;  er,  mv,  the  hulks;  st  the  flag,  and  tux  its  image, 
juft  touching  it,  with  the  fea  xy  below.  Between  the  two 
hulks  fome  faint  dark  fpots  and  lines  appeared,  but  I  could 
not  difcover  what  they  were  the  reprefentatives  of.  The 
vefl'el,  at  the  time  of  this  appearance,  was  not  quite  come  up 
to  the  horizon  ;  and,  as  it  approached  it,  the  image  gradu- 
ally din)iniflied,  and  totally  difappeared  when  the  fliip  ar- 
rived at  the  horizon. 

It  remains  now,  that  we  inquire  into  the  caufes  which 
might  produce  the  very  extraordinary  effefts  which  have 
been  above  related.  From  the  phaenomena,  we  are  imme- 
diately led  to  the  nature  of  the  path  of  the  rays  of  light  to 
produce  them  ;  and  \\t  may  conceive,  that  the  air  may  pof- 
fibly  be  in  fuch  a  flate  as  will  account  for  the  unufuai  tracl 
which  they  muft  have  defcribed.  For,  let  h^  (Fig-  10.)  be 
the  furface  of  the  fea ;  ab  an  objeft ;  E  the  place  of  the  eye ; 
<2  r  E,  bsY.,  the  progrefs  of  two  rays,  by  the  ufual  refradlion, 
from  the  extreme  parts  of  the  objedl  to  the  eye ;  to  thefc 
curves  (jraw  the  tangents  Ea',  YLb',  and  t/'// will  be  \\\i 
image  of  the  objedl:,  as  ufual ly  formed.  Now,  if  v;e  take  the 
cafe  reprefented  in  Fig.  4,  let  a"  b"  reprefent  the  inverted 
image,  and  a'"  b'"  the  ere6l  image ;  join  a"  E,  a'"  E,  and 
^"E,  ^"E,  and  thefe  lines  muft  refpe6lively  be  the  direc- 
tions of  the  rays  entering  the  eye  from  a  and  b,  in  order  to 
produce  the  images  a"  b'  and  a'"  b  " -,  hence,  thefe  lines 
^null  be  tangents  at  E,  to  the  curves  which  are  defcribed  by 
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the  rays  of  light ;  let  therefore  cnE,  cwE,  hvY.^  bivY., 
be  the  curves  defcribed.    We  have  therefore  to  aflign  a  caufe 
which  may  bring  rays  pafling  above  the  rays  crE,  b  sY.,  to 
the  eye  at  E.     Now,  if  there  were  no  variation  of  the  re- 
fractive power  of  the  air,  a  ray  of  light  paffing  through  it 
would  defcribe  a  llraight  line  ;   therefore,  the  curvature  of  a 
ray  of  light  pafling  through  the  almofpherc,  depends  upon 
the  variation  of  the  refractive  povier  of  the  air.     If,  there- 
fore, wc  fuppofe  the  air  lying  above  arE,  to  vary  quicker  in 
its  rtfra6tive  power  than  the  air  through  which  arE,  pafTes, 
the  curvature  of  a  ray  proceeding  above  that  of  <2  r  E,  will  be 
greater  than  the  curvature  of  a rE;  and  upon  this  principle 
we  may  conceive  that  a  ray  may  defcribe  the  curve  anY.:  and, 
in  like  manner,   if  a  quicker  variation  of  refractive  power 
fliould  take  place  above  the  curve  anE,  than  in  that  curve, 
a  third  ray  may  defcribe  the  curve  «7«E.     The  fame  may 
be  faid  for  the  rays  Z"yE,  ^wE,  diverging  from  b.     The  al- 
terations of  the  refractive  power  may  arife,  partly  from  the 
variations  of  its  dcnfity,  and  partly  from  the  variations  of  its 
moillurc ;  and  the  paflage  of  the  rays  through  the  boundary 
of  the  fog  may  there  fuffcr  a  very  confiderable  refraCtion ; 
for,  from  the  motion  of  the  fog,  and  that  of  the  images  above 
mentioned,  I  have  no  doubt  that  the  fog  was  a  very  confi- 
derable agent  in  producing  the  phaenomena.     \\'hen  all  the 
caufcs  co-operate,   I  can  eafily  conceive  that  they  may  pro- 
duce the  efte«Sls  which  I  have  defcribed.     If  the  caufe  fliould 
not  operate  in  the  trad  of  air  through  which  the  curves  a/zE, 
bvlL  pafs,  but  fhould  operate  in  the  tract  through  which 
c?«E,  bwY.  pafs,  an  erect  image  would  be  vilible,  but  there 
would  be  no  inverted  image ;  and,  (hould  it  operate  in  the 
latter  cafe,  but  not  in  the  former,  there  w  ould  be  only  an 
inverted  image. 

As  the  phaenomena  are  very  curious,  and  extraordinary  in 
their  nature,  and  have  not,  tiiat  I  know  of,  been  before  ob- 
ferved,  1  have  tlu)uQ;ht  proper  to  lay  a  difcription  of  them, 
with  uM  the  attending  circumftances,  before  the  Royal  So- 
ciety. They  appear  to  be  of  confiderable  importance,  as  they 
lead  us  to  a  know  led <re  of  th.ofe  changes  to  which  the  lower 
parts  of  the  atmofpherc  are  fouiciimes  fubjed.     It^  when 
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thefe  phaenomena  appear,  a  vefTel,  furnifhed  with  a  baro- 
meter, thermometer,  and  hygrometer,  below,  and  alfb  at  the 
top  of  the  maft,  were  fcnt  out  to  pafs  below  the  horizon  and 
return  again ;  and  an  obferver  at  land,  having  like  inftru- 
ments,  were  to  note,  at  certain  intervals,  the  fituation  and 
figure  of  the  images,  it  might  throw  further  light  upon  this 
fubje6l,  and  lead  to  ufeful  difcovcries  refpe(Sting  the  (late  of 
the  atmofphere,  from  a  conjun6lion  of  the  caufes  which  afFe6t 
thefe  inftruments. 


VII.  Cafe  of  Tetanus  cured  by  Wine.  Communicated  in  a 
Letter  to  Dr.  James  Gregory,  ProfeJJbr  of  the  PraUice 
of  Pbyjic  in  the  Univerfity  of  Kdinburgh,  hy  Dr.  David 
Ho  SACK,  Vrofeffor  of  Botany  and  Materia  Medica  in 
Columbia  Colletre  *\ 


X 


HE  treatment  of  lock-jaw  by  the  ufe  of  tonic  remedies, 
has  been  long  fince  fanAioned  by  the  fuccefsful  practice  of 
Dr.  Cochran  of  Nevis,  (fee  Med.  Commentaries,  Vol.  III.) 
Dr.  Wright  of  Jamaica,  (fee  London  Med.  Obf.  and  Inn. 
Vol,  Vr.)  Dr.  Ru(h  of  Philadelphia,  (fee  American  Philoi". 
Tranfaftions,)  and  Dr.  Currie  of  Liverpool,  (fee  Med.  Mem. 
of  London,  Vol.  III.)  but  the  fame  treatment,  in  other 
hands,  has  not  been  equally  fuccefsful,  infomuch  that  it  ia 
ftill  confidered  as  one  of  thofe  difeafes  which  generally  baffle 
medical  prefcriplion.  To  what  caufes  is  this  failure  to  be 
afcribed  ?  Not  to  any  defe<Sl  in  the  principle  upon  which 
thofe  remedies  have  been  prefcribed  :  the  cafes  which  have 
been  recorded  of  the  fucccis  of  tonic  medicines  are  too  nu- 
merous to  admit  a  doubt,  that  the  proximate  caufe  of  lock- 
jaw confifts  in  an  exhauftcd  ftate  of  the  fenforial  power  from 
violent  irritation  applied  to  the  nervous  fyftem  :  flimulants 
and  tonics  are  therefore  the  remedies  which  are  bcft  calcu- 
lated to  reftore  this  loll  enerirv.  Their  failure  I  have  confi- 
dered  to  proceed  from  the  complicated  and  inert  manner  in 
which  they  have  ufually  been  adminillered. 

In  the  greater  number  of  cafes  which  I  have  cither  wit- 
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ncflcd  In  practice,  or  remember  to  have  feen  defcribcd,  the 
bark,  wine,  cold-bath,  and,  in  many  inftances,  opium,  muflt, 
and  mercury,  have  been  exhibited  at  the  fame  time :  I  muft 
except  one  cafe,  recorded  bv  Dr.  Currie,  in  the  Memoirs  of 
the  Medical  Societv  of  London,  in  which,  the  patient  re-- 
jecling  the  mixture  of  bark  and  wine,  the  bark  was  omitted, 
and  the  wine  was  employed  alone,  which  ultimately  ef- 
fected a  cure;  but  in  this  cafe,  opium,  mercury,  and  the 
cold  and  warm  bath,  had  been  previoully  employed,  but  to 
no  purpofe. 

This  complicated  mode  of  praftice  cannot  but  be  prejudicial 
In  any  difeafe ;  in  lock-jaw  it  mull  efpecially  prove  inju- 
rious, by  harafling  the  patient,  and  bv  offending  the  ftomach 
with  the  difcordant  and  naufeous  mixture  of  the  remedies 
above  mentioned  :  if,  therefore,  a  praftice  more  fimple,  and, 
at  the  fame  time,  more  efficacious  can  be  devifed,  it  is  cer- 
tainly a  defideratum  in  the  treatment  of  this  formidable  and 
flUal  difeafe. 

Having,  in  a  variety  of  difeafes,  attended  with  great  ex- 
bauftion  of  the  vital  powers,  employed  wine  alone,  with  fuc- 
cefs,  without  the  ufe  of  thofe  remedies  which  are  ufually  prc- 
fcribed  in  this  condition  of  the  body,  I  long  fince  refolved  to 
give  it  a  trial  in  lock-jaw. 

In  Januarv  179^,  a  merchant  of  this  city,  while  engaged 
in  opening  a  box  of  goods,  ftruck  the  infidc  of  his  right  hand 
upon  a  nail;  the  fkin  was  confiderably  torn,  but  the  wound 
did  not  appear  to  extend  beneath  the  integuments.  In  twenty- 
four  hours  his  hand  became  painful,  and  fwelled,  attended 
with  great  heat  and  rednefs,  which  fprcad  over  the  wrift. 
He  immediately  applied  a  poultice  of  bread  and  milk  to  the 
part  affeoteil.  In  forty-eight  hours  the  pain  extended  the 
whole  length  of  his  arm,  and  produced  fome  uneafmefs 
about  his  throat,  efpecially  in  the  act  of  chewing  and  fwal- 
lowing.  He  became  alarmed,  and  applied  to  me  for  advice. 
I  found  him  in  great  pain  ;  but  being  free  from  fever,  I 
direO-led  him  to  have  recourfe  to  wine  ;  to  take  a  large  wine- 
glafs  full  every  hour  until  his  pain  was  removed;  and,  in 
ac'dliion  to  the  ufe  of  wine,  to  apply  a  comprcfs,  wet  with 
fpirits,  to  the  wound.     When  he  had  taken  to  the  amount 
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of  four  glaffes,  he  felt  himfelf  very  fenfibly  relieved  ;  and  by 
the  occafional  ufe  of  the  wine  for  twenty-four  hours,  his 
pains  entirely  left  him  ;  the  fwelling  fubfided,  and  in  a  few 
days  the  wound  was  healed,  without  any  unpleafant  appear- 
ances. 

What  would  have  been  the  progrefs  and  termination  of 
this  cafe,  had  it  been  left  to  itfelF,  is  uncertain  ;  but  the 
innnediate  good  efferts  of  the  treatment  prcfcribed,  encou- 
raged me  to  make  trial  of  the  f^mie  remedy  in  a  cafe  where 
the  difeafe  might  appear  in  a  more  formidable  (liape. 

On  Tuefday,  INInrch  13,  1798,  about  one  o'clock  P.  M. 
I  was  called  to  vifit  a  mulatto  fervant  woman  of  John  Har^ 
rington,  Efq.  of  this  city.  I  was  informed  that  about  aa 
hour  before,  while  engaged  in  wadiing  clothes,  Ihe  had 
pricked  herfulf  with  a  pin  in  the  wrilt  of  her  right  arm. 
The  part  at  which  the  pin  entered  was  upon  the  infidc  of 
the  \vri(t,  innnediatelv  over  the  connection  of  the  radius  with 
the  carpus. 

The  pin  was  inftantly  removed,  and,  finding  no  inconve- 
nience from  the  accident,  fhe  returned  to  her  employment. 
In  a  fliort  time  flie  felt  a  great  degree  of  forenefs  in  the  part 
wiiich  had  been  injured,  with  painfliootingoccafionallv  to  the 
arm,  flioulder,  and  neck.  Thefe  fymptoms,  in  a  few  minutes, 
were  fucceeded  by  ftitinefs  about  the  throat,  difficulty  of 
fwallowing,  fome  interruption  of  her  fpeech,  and,  at  length, 
a  locked  Itate  of  the  jaws,  attended  with  a  fpafmodic  con- 
tra6tion  of  the  mufcles  at  the  back  part  of  the  neck,  and 
occafional  fubfultus  tendinum,  with  fome  coldnefs  of  her 
extremities.     In  this  fituation  I  found  her. 

She  was  naturally  of  a  delicate  and  irritable  habit  of  bodv, 
and  had  been  much  fubjetil  to  hyfterical  complaints  and  fits 
of  fainting,  which  were  fometimcs  induced  by  the  moft: 
trifling  caufes.  Her  irritability  of  habit  was  alfo  at  tliis  time 
probably  increafed,  having  but  three  months  before  home  a 
child,  which  flie  was  then  fuckling. 

Although  I  have  been  long  fince  convinced  of  the  infuffi- 
ciency  of  opiiun  in  the  cure  of  this  difeafe,  in  the  hurrv  of 
the  moment  I  gave  her  about  fixty  drops  of  laudanum  in  a 
fmall  quantity  of  wine.     Her  jaws  being  clofely  locked,  it 
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was  with  great  difficulty  adminiftered.  In  a  few  minutes 
after  fwallowing  the  laudanum  flie  fickened  at  the  flomach, 
and  vomited  violently,  complaining  at  the  fame  time  of  great 
pain  and  diftrefs  at  the  pit  of  her  ftomach.  The  arLodvnc 
draught  was  entirely  rejeftcd ;  but,  upon  a  moment's  reflec- 
tion, I  did  not  regret  this  circumftance,  as  the  difeafe  alTumed 
a  very  decided  character,  and  I  had  made  vip  mv  mind  to  rely 
upon  the  effefts  of  wine  alone,  without  the  alTiftance  of  any 
other  remedy  :  accordinglv,  about  two  o'clock,  I  directed  a 
large  wine-glaf?  full  of  Madeira  wine  (the  glafs  containing 
about  two  ounces,)  to  be  given  pun6lually  every  hour,  and 
a  cup  of  fago,  or  panado,  with  wine,  to  be  given,  from  time 
to  time,  as  her  nourifliment.  At  this  time  another  phvfi- 
cian,  who  had  alfo  been  called  upon  at  the  time  of  the  acci- 
dent, arrived.  I  related  to  him  what  had  been  done,  and  the 
mode  of  treatment  which  I  dircfted  for  the  patient.  This 
gentleman  having  had  frequent  opportunities  of  feeing  this 
difeafe,  and  having  frcqucntlv  witneflcd  the  failure  of  the 
ordinarv  mode  of  treatment,  he  at  once,  with  great  candour, 
acceded  to  the  plan  propofcd,  and,  in  addition  to  the  ufe  of 
wine,  propofed  the  application  of  caudic  to  the  part  which 
had  been  wounded.  Accordingly  the  wound  was  freely  pen- 
cilled with  the  lunar  cauftic,  and  afterwards  covered  with  a 
poultice  of  bread  and  milk,  with  the  view  to  obtain  fuppura- 
tion  as  foon  as  poflible. 

The  wine  was  adminiftered  with  great  fidelitv,  bv  the  mo- 
ther  of  the  patient,  until  about  five  o'clock  the  next  mornine. 
She  had  fomc  llight  convulfions  in  the  courfe  of  the  after- 
noon, but  they  were  more  of  an  hvfterical  fort,  induced  by 
her  great  anxiety  of  mind,  than  to  be  afcribed  to  the  difeafe 
itfelf.  (Jenerally  fpeaking,  there  hatl  been  a  very  manifeft 
abatement  in  all  her  fymptoms,  and  {lie  had  palled  a  more 
comfortable  night  than  could  have  boon  expcded.  At  five 
o'clock  on  Wcdnefday  morning,  her  miftrefs,  alarmed  at  the 
quantity  of  wine  flie  had  taken,  defifted  from  its  further  ufe. 
From  this  lime  appearances  became  more  unfavourable,  and 
at  eight  o-cloek  her  jaws,  which  had  been  relaxed  during  the 
plentifid  ule  of  wine,  again  became  itiff  and  clofed.  We 
|ii\v  her  uL  nine,  and  immcdialclv  gave  her  about  half  a  pint 
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of  wlnci  and  ordered  it  to  be  adminiftered  as  before.  At 
one  her  fymptoms  were  greatly  changed  j  we  found  hei*  fit* 
thig  up  in  bed,  eating  fmall  portions  of  roafted  oyfters,  which, 
flie  had  called  for.  At  this  time  her  jaws  were  almoft  in 
their  natural  (late.  She  had  taken  her  wine  pundlually  as 
diredledj  but  experienced  no  inconvenience  from  it  whatever, 
although  in  health  {lie  had  not  been  accuftomed  to  its  ufe. 
Her  pulfes  were  ftill  fmall  and  feeble,  without  any  excite- 
ment from  the  ufe  of  wine.  The  heat  of  body  remained  at 
its  natural  (landard,  but  not  at  all  increafed.  The  pain  in 
her  head  was  abated,  but  without  any  appearance  of  fuppu- 
ration.  Finding  this  mode  of  treatment  to  ao;ree  fo  well 
with  her,  we  direiled  it  to  be  continued.  We  faw  her  again 
in  the  evening  :  her  fymptoms  ilill  continued  favourable, 
without  the  fmallcft  febrile  action  from  the  ufe  of  wine. 
Havinjr  had  no  difcharo-e  from  her  bowels  fince  her  illnefs, 
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an  injedion  was  admiuiltered  ;  which  remedy  was  afterwards 
employed,  from  time  to  time,  in  the  courfe  of  her  difeafe, 
whenever  tlie  ftate  of  her  bowels  required  it.  The  wine  was 
continued  through  the  night :  Hit  flept,  altogether,  about 
three  hours  in  the  courfe  of  the  night,  and  took  freely  of  her 
panado. 

Thurfday  morning  at  nine  o'clock  her  complaints  appeared 
to  be,  in  a  great  meaRire,  fubducd  ;  infomuch  that  we  did  not 
think  it  neceflary  to  vifit  her  again  until  late  in  the  evening, 
and  diretSled  the  wine  to  be  given  at  longer  intervals,  and  the 
quantity  to  be  leflened. 

She  remained  in  a  very  comfortable  condition  until  the 
afternoon  ;  the  pain  in  her  hand  returned  with  violence,  ex- 
tending to  her  arm  and  neck  as  before;  her  jaws  were  again 
clofed ;  the  rigidity  of  the  mufcles  at  the  back  of  her  neck 
returucd ;  her  mind  became  greatly  agitated  3  flie  again  com- 
plairicd  of  diflrcfs  at  the  pit  of  her  ftomach  j  (he  fainted,  and 
had  feveral  flight  convulfions.  Being  called  at  that  time,  I 
gave  her,  with  fomc  difficulty,  about  half  a  pint  of  wine,  and 
ordered  a  warm  poultice  to  be  immediately  boiled.  When 
prepared,  I  poured  upon  the  furface  of  it  half  an  ounce  of 
laudanum,  and  applied  it  to  the  wound.     Her  fymptoms 
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were  In  a  fliort  time  allavcd  :  I  left  her,  dlrerting  the  wiiic 
to  be  continued  as  before,  a  large  winc-glafs  full  every  hour. 

We  faw  her  again  at  nine  in  the  evening.  She  remained 
tranquil :  her  jaws  were  lefs  firmly  clofed,  but  the  pain  in 
her  hand  was  not  altogether  removed.  Although  flie  had 
taken  the  wine  punctually  as  directed,  it  had  not  produced 
the  leail  apparent  excitement.  Having  had  no  difcharge  from 
her  bowels  for  the  laft  twenty-four  hours,  an  injection  was 
adminiftered.  The  anodyne  poultice  was  renewed  ;  and,  in 
addition  to  this  application,  \vedire6led  her  arm  to  be  bathed 
with  laudanum  occafionally  through  the  night. 

Friday  morning  we  found  (he  had  pafled  a  more  comfort- 
able night  than  the  lad  j  had  taken  her  wine  every  hour; 
her  jaws  were  pcrfeftly  relaxed ;  the  pain  in  her  hand  had 
greatly  abated,  and  flie  was  enabled  to  extend  her  fingers  at 
pleafurc,  which  flie  could  not  do  before.  Ilcr  pulfcs  and  (kin 
Were  natural ;  her  appetite  unimpaired  ;  her  mind  compoied, 
without  any  inconvenience  from  the  wine.  We  dirc(^led  her 
remedies  to  be  all  continued  as  before,  fearing  left  any  al-. 
teration  might  fubjcdt  her  to  a  return  of  her  complaints. 

In  the  evenino;  we  obferved  the  wine  had  exhilarated  her 
fpirits ;  (lie  became  very  talkative ;  her  pulfes  became  full, 
and  free  from  all  tenfion  ;  her  fkin  was  fomewhat  heated, 
and  all  complaints  removed  except  the  wound  at  the  wrift, 
which  exhibited  a  healthy  appearance,  and  was  entirely  free 
from  pain,  but  without  any  ^-i^n  of  fuppuration. 

We  direiled  the  wine  to  be  adininiftercd  through  the 
hight,  but  in  fmaller  quantities  and  at  longer  intervals,  un- 
lefs  her  complaints  fliould  return  and  demand  a  continuance^ 
of  it  as  before. 

Saturday  morning  we  were  informed  (lie  had  (lept  the 
greater  part  of  the  night,  and  had  taken  but  a  fmall  quantity 
of  wine  :  her  fyniptoms  being,  in  all  refpctSts,  favourable,  the 
wine  was  difcontinucd,  except  a  fmall  quantity  mixed  wiih 
nouriftuncnt.  A  drcding  of  fimple  ointment  was  applied  to 
the  wound.  From  that  time  fhe  remained  free  from  any  re- 
turn of  her  complaints,  and  has  fince  been  in  perfect  health. 

Upon  calculating  the  quantity  of  wine  which  ftie  had  taken, 
it  amounted  to  ihreo  gallons, 
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r  is  well  known  that  water,  in  the  aft  of  freezing,  ex- 
pands with  confiderable  force.  Bv  calculations  intiituted  on 
feme  experiments  of  the  Florentine  academicians,  this  force 
appears  to  be  fo  great,  as,  in  a  fpherule  of  water  only  one 
inch  in  diameter,  to  be  fuperior  to  a  rcfi (lance  of  thirteea 
tons  and  a  half. 

Some  ingenious  experiments  on  this  fubjeft;  were  made,  a 
few  years  ago,  in  Quebec,  during  a  very  cold  feafon,  by 
Major  Williams.  He  expofed  to  intenfe  cold,  water  in- 
clofed  in  an  iron  bomb-fliell :  the  fuze  was  expelled  to  a 
confiderabie  diftance,  and  a  cylinder  of  cryltaliifed  ice  was 
fliot  forth  from  the  aperture,'  which,  by  Dr.  Hutton's  cal- 
culation f,  in  one  inftancc,  amounted  to  upwards  of  an 
eighteenth  part  of  its  original  bulk. 

The  philofopher  who  obfcrves  that  this  is  not  the  uniform 
effort  of  fpccitic  particles  mutually  receding  from  one  an-? 
other,  lince  the  fpecific  gravity  of  ice  is  greater  than  that  of 
water,  naturally  inquires  to  what  caufe  it  is  to  be  attributed. 
None  feems  to  have  a  greater  appearance  of  verifimilitude 
than  the  fciggedion  of  Dr.  Black  j  viz.  that,  in  the  moment 
of  the  converfion  of  water  into  ice,  the  latent  heat  fct  loofe 
enters  into  the  air  contigxious  to,  or  combined  with,  the 
water,  and  expands  it  with  fuch  vehemence  as  to  effe6t  the 
divarication  of  the  ice  into  irregular  mafl'es,  and  the  ex- 
plofion  of  refifting  bodies.  This  explanation  is  counte- 
nanced by  a  minuter  attention  to  the  experiments  to  which 
it  is  applied ;  for  we  find  that  ordinarv  rain-water  was  ein- 
ploved,  and  even  that  the  bomb-lhells  were  but  "  nearly 
filled." 

To  put  the  inquiry,  however,  to  a  more  rigid  tcft,  I  pro- 
cured two  exactly  equal  and  fimilar  cylinders  of  tin,  clofcd 
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at  the  extremities,  exeept  by  a  fniall  pipe  in  each  ifTuing  from 
the  tipper  furface.  One  of  thefe  I  filled  with  pure  but  ordi- 
nary rain-water;  the  other  with  water  which  I  had  carefully 
tiiftilled.  The  apertures  of  both  were  elofcd  alike  by  well 
fitted  plu^s  of  wood,  which  I  had  previoufly  boiled  in  oil. 
I  expofed  them  to  the  open  air,  on  the  furface  of  the  fnow, 
in  Quebec,  the  night  of  the  5th  of  January  1799,  when  the 
thermometer  ftood  at  28  degrees  below  zero  of  Fahrenheit's 
fcale.  About  twenty  minutes  afterwards,  I  found  both  the 
cylinders  inclining  to  the  horizon  at  an  angle  of  about  thir- 
teen degrees;  being  fo  far  rent  from  their  bafes,  which  yet 
refted  on  the  fnow.  The  intermediate  fpace  in  each  was 
filled  with  rude  mafles  of  ice,  which,  on  being  examined 
with  the  microfcope,  (in  a  room,)  appeared  to  be  compofed 
of  cryftals,  chiefly  in  the  form  of  parallclopipeds  and  trun- 
cated pyramids.  The  whole  of  the  appearances,  in  both 
cafes,  were  exacSlly  limilar.  I  afterwards  repeated  thefe  ex- 
periments, without  any  variety  in  the  refult. 

From  hence  we  perceive  evidently  that  Dr.  Black's  folu- 
tion  is  inadequate  to  account  for  thefe  remarkable  pheno- 
Inena.  At  the  fame  time  I  think  it  impoflTible  not  to  admit  the 
griginal  principles  upon  which  his  ingenious  rationale  refts. 
It  is  impoflible  that  water  can  be  converted  into  ice  without 
the  evolution  of  one-tenth  of  the  whole  quantity  of  its  fpe- 
cific  fire,  which  is  equal  to  146  degrees  of  Fahrenheit's  ther- 
mometer. Now,  we  know  that  water  can  be  converted  into 
vapour,  under  particular  circumllances,  by  much  inferior  tem- 
perature.— Quaere.  Mud  not  part  of  the  water  have  been  con- 
verted into  vapour  in  the  very  procefs  of  congelation ;  and 
may  not  this  caufe  be  adequate  to  the  produtlion  of  the  miili 
violent  expanfive  force  of  froft  ? 
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HE  caufe  of  explofions,  in  general,  wliicli,  at  fird  view, 
appears  to  be  finiple  and  eafy  to  comprehend,  is,  neverthc- 
lefs,  befet  with  many  difficulties ;  and  it  is  with  much  re- 
luctance that  I  have  ventured  to  difcufs  tliis  fubjeft. 

In  order  to  avoid  a  tirefome  recital,  I  fliall  decline  to  ftate 
the  opinions  of  philufophers  upon  this  fubjccl.  Mv  defign 
is  to  explain  the  immediate  caufe  of  certain  phenomena, 
which  feem  hitherto  to  have  eluded  their  rcfearch.  The 
phenomena,  which  feem  to  be  exceptions  from  general  prin- 
ciples, bccaufe  they  are  prefented  under  an  irregular  and  pe- 
culiar form,  are  included  in  the  following  queftions  : — What 
is  the  immediate  caufe  of  the  burftins;  of  veffels  containinc; 
water  in  the  ftate  of  congelation  ?  In  what  manner  does 
lightning  rend  and  ftiiver  a  tree  into  fo  many  pieces  ?  Whence 
arife  volcanic  explofions  and  earthquakes  ?  Thefe  inquiries 
form  the  fubjecSl  of  my  letter. 

As  to  the  immediate  caufe  of  the  burfting  of  veflels  filled 
with  congealing  water,  the  celebrated  Dr.  Black,  according 
to  the  obfervation  of  Dr.  Dickfon,  (fee  Medical  Repofitory, 
Vol.  III.  p.  35.)  feems,  in  fome  degree,  to  have  underftood 
it,  when  he  fuppofes,  ''  that  in  the  moment  of  the  conver- 
(ion  of  water  into  ice,  the  latent  heat  of  the  water,  then  fet 
at  liberty,  enters  into  the  air  which  is  contiguous  to  its  fur- 
face,  or  combined  with  the  water,  and  dilates  it  with  fuch 
force  that  it  produces  a  fcparation  of  the  ice  into  an  irregular 
form,  and  a  burfting  of  the  containing  and  refifting  veflTels." 
But  this  explanation,  however  ingenious,  is  not  entirely  fa- 
tisfaftory.  Befides  the  caloric  extricated  from  freezing  wa- 
ter, which  rpay  dilate  the  air  combined  with  it,  thcje  is  an- 
other agent  which  efcaped  Dr.  Black's  attention ;  that  is, 
the  fudden  detachment  of  atmofpheric  air  wdiich  is  found 
judged  in  the  interlliccs  of  the  particles  of  the  water. 
•  Frpm  the  American  Medical  ^c^ofuory,  \'oI.III.  No.  3, 
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The  mofl:  fimple  principles  of  natural  knowledge  teach  us 
that  atmofpheric  air  cannot  pafs  from  its  permanently  ai.=ri- 
form  ftate  to  that  of  fluid  or  folid,  by  any  degree  of  cold  with 
^yhich  we  are  acquainted.  Admitting  this  to  be  true,  there 
is  no  longer  any  ground  of  furprifc  in  feeing  the  burfting  of 
bodies  which  refill  the  f  )rce  of  freezing  water.  The  air,  a 
fluid  of  permanent  clafticitv,  being  comprcflcd,  and  forced 
to  give  way  to  the  particles  of  water,  which  cold,  or  the  at- 
tradlive  power  of  the  atoms  of  bodies,  draws  violently  toffe- 
ther,  it  follows  that  the  ice,  into  which  the  water  is  con- 
verted, mu(r,  break  afunder,  in  order  to  afford  a  paffage  to 
this  aeriform  fubftance,  which  cold  can  neither  condenfe  nor 
make  folid,  and  muft  rend  and  fliiver,  with  a  crackino-  noifc, 
the  vcffels  no  longer  able  to  hold  it. 

This  theory  is  rendered  probal)le,  and  ftrensthened,  bv  a 
fa6l  which  I  have  obferved  myfelf,  vi-z.  that  the  fats,  fuch  as 
hog's  fat,  &c.  I'ettle  contiderablv  down  in  the  vellels  in  which 
they  are  condenfed.  I  have  alfo  noticed  cavities  in  the  in- 
terior parts  of  fuel)  malTes  of  fat.  Now,  this  (hrinking  of  vo- 
lume, and  thefc  cavities  in  fat,  undoubtedly,  can  only  arife 
from  the  extrication  of  atmofpheric  air  in  the  procefs  of  con- 
cienfation.  Indepcndtntlv  of  this  fart,  which  every  body  is 
ready  to  atteft,  there  is  not  a  Canadian  pealant  who  is  igno- 
rant that  the  cavities  found  in  a  mafs  of  ice  were  formed  by 
air,  and  contain  it.  Theietac^s,  therefore,  prove  that,  in  the 
congelation  of  water,  the  atmolplioric  air  which  e.xilts  in  the 
interdices  of  the  particles  of  water  is  forced  to  detach,  or  fet 
itfelf  at  liberty,  as  foon  as  cold  converts  them  into  ice. 

On  this  principle  it  is  eafy  to  explain  the  rending  and 
fplitting  of  trees,  with  a  cracking  noifc,  during  the  frofls  of 
winter;  the  burlling  of  floncs  in  the  moment  of  the  convcr- 
fion  of  the  water  contained  in  them  into  ice;  and  the  break- 
ing, as  well  as  the  lofs  of  the  primitive  perpendicularity  of 
walls  which  had  been  built  during  tiie  autumnal  feafon. 

According  to  the  Academy  Del  Cimcu/o,  it  appears  to  be 
dcmonftrativcly  true,  that  frozen  water  occupies  more  bulk 
than  fluid  water.  This  opinion  fecms  to  clafli  with  all  fact 
and  analogy  :  for  we  conlidcr  it  as  afcertained,  that  the  fpe- 
cific  gravity  of  ice  is  greater  than  thai  of  w^ter;  thai  is  to  fay, 

that 
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tViat  a  cubic  foot  of  frozen  water  contains  more  watery  par- 
ticles than  a  cubic  foot  of  fluid  water,  fince,  in  the  former 
cafe,  the  particles  are  undeniably  more  clofely  approximated 
and  comprefled  than  in  the  latter.  Now,  is  it  poiTible  that 
frozen  water,  whofe  particles  have  been  condenfed,  occupies 
more  fpace  than  water  in  the  ftate  of  fluidity  ?  I  have  often 
feen  water  freezing  in  open  veflels,  fuch  as  the  copper  veflels 
of  kitchens,  &c,,  and  I  have  always  remarked,  towards  the 
middle  of  the  vefl!el,  a  rifing,  divided  by  chinks,  which  doubt- 
lefs  had  been  formed  by  the  efcape  of  atmofpheric  air  during 
the  congelation  of  the  water.  It  Is  this  phenomenon  which 
has  probably  led  to  a  wrong  ^conclufion.  Befides,  the  hog's 
fat,  which,  like  water,  becomes  folid  by  cold,  or  by  the  ab- 
fence  of  caloric,  is  diminiflicd  in  bulk  by  condenfation  5  and, 
if  the  air  which  efcapes  in  this  proccfs  produce  no  burfting, 
it  is  becaufe  the  fat  is  always  fet  to  cool  in  open  veflfels. 
Upon  what  ground,  then,  could  an  exception  be  made  to 
the  general  law  ?  But  I  now  come  to  explain  the  cfTecl  pro- 
duced by  lightning  when  it  ft:rikcs  a  tree,  &c. 

No  perfon,  fo  far  as  I  know.  Teems  yet  to  have  accounted 
for  the  fliattcring  of  trees  by  the  fl:roke  of  lightning.  A  mo- 
ment's reflection,  however,  fuffices  to  difcover  and  explain 
the  caufe.  As  it  is  only  by  a  careful  analyfis  of  faCls  that 
we  can  deduce  jufl;  conclufions,  I  proceed  to  examine  what 
happens  in  the  moment  of  the  lightning  ftriking  a  tree,  and 
it  will  be  feen  whether  this  ladder  will  enable  us  to  reach  to 
the  caufe  of  this  phenomenon. 

Since  the  beautiful  experiments  of  Lavoifier,  of  Fourcroy, 
&c.  have  demonftrated  that  caloric  is  the  caufe  of  the  re- 
pulfive  power  of  the  atoms  of  bodies,  there  is  no  doubt  that 
the  more  the  atoms  of  a  body  are  removed  from  one  another, 
the  greater  is  the  capacity  of  fuch  a  body  to  contain  caloric, 
or  the  more  caloric  it  contains.  It  is  alfo  inconteftably 
proved,  that  the  bodies  which  are  conftantly  in  the  ftate  of 
gas,  in  the  common  temperature  of  the  atmofphere,  contain 
a  great  quantity  of  caloric,  and  in  proportion  to  their  fpecific 
capacity  for  holding  it.  So  likcwife  the  electric  fluid,  or  what 
might,  with  more  propriety,  be  called  the  cle6tric  gas,  muft; 
contain  a  prodigious  quantity  of  caloric,  fince  this  element 
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always  exifts  in  tlic  IliUe  of  gas,  and  ilio  more  this  gas  is 
jkccuniulatcd,  the  liiorc  the  aniouni  of  fpecific  heat  muft  alfo 
be  augmented. 

Thjs  being  premifcd,  whenever  the  lightning  (which  is 
only  an  accumulation  of  eleftric  gas,  difcharged  from  one 
cloud  to  pafs  to  another  containing  a  lefs  quantity)  happens, 
in  its  courfe,  to  ftrike  a  tree,  8cc.  the  tree  becomes  fo  fud- 

denlv  oVercharffcd  with  caloric,  that  the  air  and  other  con- 
's ' 

ftituent  parts  of  it,  which  arc  difpofed  rapidly  to  combine 
with  heat,  undergo  expanfion,  and  thereby  fliiver  the  tree, 
in  order  fo  force  a  palTage,  and  to  fet  themfelves  at  liberty.  I 
cannot  cf)mpare  this  phenomenon  to  any  thing  better  than 
<o  tlie  difcharge  of  a  cannon  or  of  a  mufket;  for  every  body 
knows  that  the  difcharge  of  a  cannon  is  owing  to  the  fudden 
expanfion  of  the  conditucnt  parts  of  the  powder  by  the  in- 
troduction of  caloric. 

In  like  manner^  I  have  every  reafon  to  believe  that  the 
violent  rending  ofa  tree,  by  lightning  or  the  eleclric  gas,  is 
owing  to  a  fimilar  caule ;  that  is,  a  fudden  accumulation  of 
caloric,  which  expands,  with  violence,  the  air,  &c.  lodged  in 
the  intcrilices  of  that  body.  This  opinion  will  be  readily 
embraced,  if  it  be  eonfuleted  that  the  eleclric  gas  melts  the 
metals.  If,  indeed,  the  metals  be  fuddenly  melted  by  this 
gas,  or  rather  by  the  caloric  which  it  contains,  is  it  not 
thereby  demonftratGd  that  fuch  a  degree  of  heat  is  fufticient 
immediately  to  fet  fire  to  all  combuftible*  bodies,  and  fo  tar 
to  expand  the  air  contained  in  the  tree  as  to  caufe  the  rend- 
ing of  its  parts  ? 

If  animals  which  are  killed  by  a  flroke  of  lightning,  or  by 
the  accumulalion  of  the  eleclric  gas,  receive  no  apparent  in- 
jury, fuch  as  laceration  of  their  parts,  as  in  the  cafe  of  the 
tree,  their  death  mud  be  owing  to  a  decompofition  produced 
in  their  bodies.  This  opinion,  which  has  never  been  at- 
tended to,  fliall  be  fully  developed  and  difculUd  in  another 
work.     I  proceed,  therefore,  to  the  third  part  of  my  fubjct^l ; 

•  Tlic  experiment  of  iVIelTrs.  Lavi>ifi(.r  and  Meunier,  in  which  they 
caufud  HO  ckttric  fpark  tr>  [j.iCs  tluou-h  a  h.illoon  wh'ch  contained  oxvgen 
and  hydiogcn,  to  produce  combullion  in  order  to  form  Water,  proves  liow 
Urge  a  (quantity  of  caloric  i^  contaiued  in  tlie  cle<5lric  ga!>. 
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to  wit,  to  Inquire  concerning  the  immediate  caufe  of  the 
eruption  of  volcanoes  and  of  earthquakes. 

Whatever  may  be  the  agent  which  kindles  and  inflames 
volcanic  fub[iance>^,  whether  it  be  the  clccrtric  gas  uhich 
communicates  its  fire  to  thofe  mod  inflanv.i.able  fubftances, 
fuch  as  fulphur,  8:c.  or  whether  it  be  the  fubterranean  heat, 
which,  in  making  its  cfcape,  fets  tire  tiD  thofe  fubHanccs,  iiill 
it  is  certain  that  atniofpheric  air  mnft  be  found  in  great  quan- 
tities in  the  int-erior  of  volcanoes.  Foi',  fince  the  ever  memo- 
rable difcovc'rics  of  Lavoifier,  of  Prieilley,  of  Schcele,  and  of 
Ingenhouz,  on  conibultion,  it  is  admitted  as  a  demonftrable 
truth,  that  the  burnmgof  combuftible  fubftauces  is  owing  to 
oxygen ;  that  is  to  lav,  it  ii  fixed  and  abforbed  by  the  body 
in  combuliion,  while  the  caloric  and  the  light,  which  -ico, 
£orabined  witl\  it,  efcapc,  in  order  to  form  the  flame,  the 
Jight,  and  the  heat.  In  this  manner  aimofplieric  air  is  one 
of  the  efl'entia!  agents  in  fupportmg  the  fire  of  a  volcano. 

Thefe  things  being  premifed,  as  foon  as  a  volcano  is  kin- 
dled and  fet  on  fire,  the  atinof,/neric  j^ir  v.  hich  feeds  it,  as 
well  as  the  bales  o»  fulphur,  ct  water,  Sec.  which  are  alfa 
converted  to  the  ftate  of  gafes  by  the  evolution  or  accumula- 
tion of  heat,  are  expanded,  and  break  outVvith  a  violence  and 
impetuofity  not  to  be  reftrained  by  the  force  of  oppofino- 
bodies,  and  thereby  give  birth  to  earthquakes,  Sec. 

This  theory  is  remarkably  countenanced  by  the  common 
^nd  unifixrm  Tcries  of  occurrences  which  follows  the  empiion 
of  a  volcano.  In  the  firit  place,  as  foon  as  it  is  kindled,  tliere 
appear^  a  thick  fmoke ;  foon  after,  when  the  air,  &c.  become 
expanded,  Itoncs  of  enormous  bulk  are  thrown  out  to  great 
d'ltances  into  the  aerial  regions,  accompanied  with  eaiiii- 
qu  .kc,  and  agitation  of  all  the  furroundmg  coimtry.  As 
foon  as  the  fuperflr.ous  aii'  is  difchargcd  and  fet  free,  there 
fucceeds  a  bright  flame,  which  ftcms  to  reitore  ferenitv  to 
the  abyfs,  which  again,  after  a  (hort  time,  vomits  forth  a 
{hower  of  fiery  and  deftruclive  matters. 

To  recapitulate  :  i.  The  burdins;  of  veHl-ls  in  the  freczinf^ 
of  water  is  owing  to  the  efcapc  ot  atmolpiierical  air,  which 
alfo  fcparates  the  ice  into  irregular  malfes.  Nothing  is  more 
improbable  Uwn  the  cxpanfion  or  mcrcafed  repellcncy  of  the 
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particles  of  water  in  the  procefs  of  congelation.     This  gives 

an  aniwer  to  the  queftion  of  Dr.  Dickfon,   (fee  Med.  Repof. 

Vol.  III.  p.  34.)     2.  The  fliivering  of  a  tree  by  lightning  is 

caufed  by  heat  expanding  the  air,  &c.  which  it  contains. 

3.  The  eruption  of  volcanoes  and  earthquakes   is  likewife 

'produced  by  the  expanfion  of  air.     In  a  word,  every  explofion 

is  owing  to  the  fudden  extrication  of  fome  matter  incapable 

of  confinement,  or  to  the  expanfion  of  air  in  a  refilling  body. 

I  am,  with  much  eftcem  and  confideration,  Sir, 

Your  niofl  humble  fervant, 

F.  BLANCHET. 
BJJcx  County  (KJ.),  Aug.  15,  1799. 


X.  Letter  from  Dr.  Van  Mons,  ofBruJJ'eh,  to  J.  C.  De- 
LAMETIIERIE,  OH  the  conjlitucnt  Principles  of  Jixed  Al- 
kalies, &c.  * 

V>«RAANER,  an  apothecary  at  Amfterdam,  has  juft  made 
an  experiment  from  which  it  would  appear  that  fixed  alka- 
lies contain  carbon.  He  introduced  potafh  or  foda,  be- 
fprinkled  with  water,  under  a  bell  filled  with  oxygen  ga?. 
The  gas  was  abforbcd,  and  the  alkali  became  effervefcent. 
Eefidcs  this,  an  alkali  which  has  been  treated  feveral  times 
with  this  gas,  or  which  has  been  fufFered  at  feveral  times  to 
become  carbonated  in  pure  air  or  atmofpheric  air,  is  found 
exhaufted  of  carbon,  and  can  be  carbonated  no  longer.  This 
faft  may  explain  whv  alkalies  are  fo  fpeedily  converted  into 
alkaline  carbonates  even  at  elevations  in  the  atmofphere 
which  the  carbonic  acid  never  reaches. 

I  long  ago  publi(hed  that  potafh  is  formed  during  the  com- 
buftion  of  hydro-carbon,  and  during  the  fermentation  of  the 
juice  of  grapes,  by  the  intervention  of  the  azot  of  the  atmo- 
fphere.  Wh.cn  thcfe  operati(tns  lake  place  in  pure  oxygen, 
you  obtain  neither  potafh  nor  acidulous  tartrite  of  that  alkali, 
and  the  wine  becomes  fo  acid  that  it  cannot  be  drunk.  It 
is  polViblc  that  fixed  alkali  is  an  azoto-carbon,  or  carbon  of 

flZOt. 

♦  From  t'K'  Journal  ck  Phv/i/^ue  for  Florea!,  an.  8. 


On  the  conjlltuent  Principles  ofjixcd  Alkalies.  ^  J 

I,  however,  formerly  made  an  experiment  which  is  con- 
trary to  that  of  Craaner ;  I  treated  in  a  retort,  at  a  red  heat, 
with  iron,  a  mixture  of  caullic  potafli  and  red  oxyd  of  mer- 
cury, and  obtained  only  oxygen  gas,  nitric  acid,  and  water. 
The  alkali  was  totally  difperfed.  Another  experiment,  whicTl 
I  have  juft  made,  is  equally  unfavourable  to  it :  I  pounded 
oxygenated  muriat  of  potafli  with  cryftallifed  cauftic  potafh, 
and  poured  the  mixture,  which  had  become  liquid,  into  a 
bottle:  I  corked  the  bottle  very  clofely,  and  at  the  end  of 
three  days  poured  over  it  muriatic  acid,  but  I  obfen'ed  no 
effervefcence.  As  carbon  is  not  combuilible  in  the  air  but 
at  a  red  heat,  if  this  principle  enters  into  the  compofition  of 
alkalies,  it  muft  be  united  in  them  with  hydrogen,  unlefs  the 
azot  ferves  as  the  medium  of  its  union  with  the  oxygen. 

Brugnatelli  has  feparated  butter  from  cream  without  the 
aid  of  oxygen.  He  poured  into  one  part  of  cream  four  parts  of 
warm  water,  and  made  the  mixture  pafs  through  a  filter 
of  cloth  into  a  clofe  vcflcl,  and  in  which  were  extended  fe- 
veral  other  filters  of  the  like  kind  formed  of  coarfe  cloth.  At 
the  end  of  twenty-four  hours  the  ferous  part  was  found  im- 
bibed by  the  cloth,  and  the  butter  completely  feparated. 

Rouppe  and  Bicker  have  defcribed,  in  the  firll  volume  of 
the  New  Memoirs  of  the  Society  of  Rotterdam,  a  new  diafta- 
tometer,  which  feems  to  anfwer  the  different  purpofesoffucla 
inftruments.     Mention  will  be  made  of  it  in  the  Annales. 

A  fpirit  made  from  the  refufe  of  the  beet-root,  and  con- 
fidered  as  fuperior  to  French  brandy,  has  been  already  fold 
at  Berlin.  The  houfe  of  Claude  has  alfo  dirtributed  famples 
of  arrack  made  from  the  fame  fubftance,  which  has  exaftly 
the  tjifte  and  rtrcngth  of  foreign  arrack. 

The  memoir  of  Crell  on  the  radical  of.  the  boracic  acid 
has  been  publiflied  fome  time.  He  treated  that  acid  with 
oxygenated  muriatic  acid,  and  obtained  carbon. 

Trommfdorff  has  difcovercd  a  new  earth,  which  he  calls 
cgujline,  from  its  property  of  forming,  with  acids,  falls  defti- 
futp  of  taftc, 
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XI.   Curjhry  View  of  fome  nf  Che  late  D'lfco'veriei  in  Science, 
[^Cor,tiiu;ed  frum  Page  - 14.  of  it  c   aft  Volume. ] 

,^  CRVSTALI.OGRAPIIY. 

Jp  OURCROY,  in  treating  urine-,  obfen-ed  a  phcnnmenon 
of  great  importance  to  cr\-(lali()graphy.  It  is  known  that 
cubes  of  fal- ammoniac  and  o6lacdra  of  marine  fait  have  been 
found  in  urine.  But  whence  happens  it  that  mariiic  fall 
cr\-(taliifc'S  in  oc^aedra,  and  not  in  cube?,  and  that  fal-annr.o- 
niac  cr\{taHifcs  in  cubes,  and  not  in  octaedra  ?  Fourcroy  is 
of  opinion  that  thefe  forms  are  owing  to  the  prefence  of  ur  e. 
TTiis  he  proves  bv  the  ioUowing  experiment : 

Marine  fait,  or  niuriat  of  foda,  exceedip.gly  pure  and  in 
perfert  cubes,  having  nothing  in  common  with  human  urine, 
to  which  it  never  belonged,  lince  it  arofe  from  fpring- water 
ev^aporated,  was  dillolved,  with  an  equal  part  of,  cr\  ftallifed 
tfree,  in  five  times  its  weight  of  diftilled  water.  The  folution 
vrzs  put  into  a  porcelain  capfule,  which  was  covered  with  paper 
to  prevent  the  accefs  of  foreign  bodies,  and  was  left  to  fpon- 
taneous  evaporation.  In  a  few  weeks  there  were  formed  oc- 
taedral  crylials  exceedingly  regular,  and  of  a  reddifh  brown 
colour. 

Sal-ammoniac,  or  muriat  of  arnmonia,  treated  in  the  fame 
manner,  cryftallifed  in  cubes,  though  it  cryllallifes  in  general 
in  o<^laedra. 

"  It  is  a  fiifi  then,  fully  proved,"  fays  he,  '*  that  urfe, 
dilLlvcd  in  the  fame  water  as  the  two  falts  above  mentioned, 
inodiSfS  and  rcvcrfcs  their  natural  form  by  combining  with 
each  of  them,  and  by  penetrating  the  laminae  of  their  cryf- 
tals.  To  it,  therefore,  is  due  the  ocl^acdral  form  aflVmed  by 
marine  fait,  with  which  human  urine  has  been  laturated." 

Haiiy  has  dcfcribed  various  crylials  ;  fu».h  as  thofe  of  cin- 
nabar or  fulphuraled  mercury,  of  fidphat  c^f  firontian,  and  of 
the  arracTonite  or  calcareous  fpar  cryftallifed  in  hexagonal 
prifms^  which  is  found  in  Arragon. 

VOLCANOES. 

Kirwan  has  publiOied  an  excellent  memoir  on  the  primi- 
tive tlate  of  the  globe,  and  the  catadrophe  which  fucceeded  it. 
9  He 


He  is  of  opinion  with  me*,  tliat  the  globe  was  formed  by 
cryftallifation.  In  fpcaking  of  mountains,  he  fays,  that  vol- 
canic mountains,  fitch  as  Vefuvius,  ^tna,  Sec.  exifted  ante- 
rior to  the  eruption  of  volcanoes,  and  that  fubtcrrancan  fire« 
were  kindled  up  in  their  bowels. 

G.  A.  Deluc  has- attacked  this  latter  part  of  the  opinion  of 
Kirwan.  He  thinks  that  the  foci  of  fuhterraneon  fires  are  at  a 
great  depth,  and  that  volcanic  njountains,  fuch  as  Vefuvius, 
yEtna,  the  Lipari  iflands,  8cc.  were  formed  chiefly  from  mat- 
ters thrown  up  by  volcanoes  and  accumulated  in  the  neigli- 
boiirhood. 

Breiflak  has  given  a  phyfical  topography  of  Campania.  He 
firft  difcovered  there,  in  1793,  ^"  extingiiiP.ied  volcano,  which 
feems  to  have  been  much  more  con'iiderable  than  Vefuvius, 
and  to  approach  near  to  i^tna,  Tt  is  called  Rocca-Montfina. 
He  fuppofes  with  Giocni,  that  the  firfl:  origin  of  Vefuvius  was 
at  the  bottom  of  the  fea.  He  obfcrved  a  fource  of  petroleum 
at  ihe  bottom  of  the  fea  oppofite  to  Mount  Vefuvius,  and  at 
the  diftance  of  fomewhat  lefs  than  a  mile  from  the  fhore- 
When  drops  of  this  fubftance  rife  to  the  furface  of  the  water, 
they  form  on  it  fpots  perfectly  round,  of  from  three  to  four 
inches  in  diameter,  and  of  a  yellowifli-brown  colour,  A 
fpring  of  petroleum  near  Vefuvius  might  afford  fome  aflili- 
ance  to  a  franier  of  fyftems.  By  combining  this  phenomenoa 
witii  other  fprings  of  petroleum  in  the  neighbourhood  of  the 
A]>penines,  and  with  the  toffil  coal  of  Bcneveato  and  Gifonej 
uliich  nothing  prevents  us  from  fuppoiing  to  be  extended 
below  the  eart'i,  we  niay  figure  to  ourfelves  under  V^efuviua 
an  immenfe  refervoir  of  bitumen,  kindled  by  an  eluSlric 
(liock,  or  by  feme  other  unknown  caufe. 

The  combuftion  will  cr)ntinue  as  long  as  the  mafs  of  the 
refervoir  is  not  confuiued,  and  may  be  renewed  whenever  a 
new  caufe  of  inflammation  ai5ls  agaia  upon  a  ne^-  quantity 
of  bitumen- 
France  at  prcfcnt  is  fubjecl  to  earthquakes,  which,  if  we 
are  to  ji^dgc  by  the  confidcrable  number  of  extinguiflied  vol- 
canoes found  there,  muft  formerly  have  been  very  coir.mon. 

•  This  is  fxtrifted  fiom  the  Journal  de  Phjfi(^ue,  of  which  DeLme* 
abcrk  is  edu-ur. 
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In  the  month  of  January  laft  year,  a  flight  fliockof  an  earth- 
quake was  experienced  in  the  whole  of  the  weft  of  France, 
from  Rouen  to  Bourdeaux.  The  fame  dlftri£l  experienced 
alfo  a  violent  agitation  in  1755,  ^^  ^^^  ^"''^^  °^  ^^^  earthquake 
which  deftroyed  Lifbon.  No  extingnifhed  volcanoes,  haw- 
ever,  are  known  in  that  diftricl  except  in  the  neighbourhood 
of  Treguier. 

On  the  29th  of  Prairial  there  was  a  terrible  earthquake  at 
Acapulco :  whole  diftri6ls  were  convulfcd,  and  the  port  was 
filled  up. 

Salmon  has  given  a  beautiful  memoir  on  the  origin  of 
volcanic  bafaltes.  Some,  among  whom  are  the  greater  part 
of  the  French  naturalifts,  have  confidered  them  as  the  pro- 
duction of  fufion  by  fire.  Others,  fuch  as  the  celebrated 
Werner,  arc  of  opinion  that  bafaltes  has  been  dcpofited  by 
water.  Salmon  undertakes  to  reconcile  the  two  hypothefes, 
and  aflerts,  that  they  have  been  produced  by  an  aquofo-ig- 
neous  liquefaftion.  Water  reduced  to  vapour,  for  example, 
in  Papin's  digcfter,  acquires  a  great  degree  of  heat,  capable 
of  fufmg  various  fubftances  which  require  a  ftrong  heat  to 
be  reduced  to  that  ftate.  All  volcanic  vapours  and  all  fpi- 
racles  contain  a  great  quantity  of  water. 

He  is  of  opinion  that  feveral  fubftanccs  contained  in  ba- 
faltes, fuch  as  feld-fpar,  augite,  hornblende,  zcolithes,  and 
mica,  have  been  enclofed  in  it  accidentally  while  it  was 
liquid.  But  he  thinks  that  there  are  feveral  others,  fuch 
as  Icucites,  which  have  been  fufed  with  the  bafaltes,  which 
have  afterwards  cryftallifcd  apart,  and  been  feparaied  from 
the  mafs  by  diflercnt  laws  of  alTinity. 

Euch  entertains  the  fame  opinion.  He  has  no  doubt  thai 
leucitc  has  cryllallifcd  in  the  mafs  of  the  bafaltes  at  the  mo- 
ment of  its  liquidity.  The  portions  of  hornblende  or  of  ba- 
faltes, found  in  the  centre  of  feveral  cryftals  of  leucite,  fecm 
to  thefe  naturalifts  a  convincing  proof  of  their  opinion. 
[_To  be  cor.tinucii.] 
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An  E//ay  on  the  Jiialjjis  of  Mineral  JVaters.    By  RiCHARH 
KiiiWAX,   Efq.  F.R.S.  &c. 
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N  this  excellent  treatife  Mr.  Kirwan  enumerates  the  dif-r 
fereiit  mincralifing  fubftanccs  which  have  been  found  in 
mineral  waters;  explains  by  what  tells  the  prcfence  of  thole 
niineralifers,  whether  fimpic  or  in  a  itate  of  combination,  is 
to  be  detected  in  the  waters  in  which  they  exift  5  and  treats, 
with  eminent  ilcill  and  accuracy,  of  the  methods  of  procefs 
by  which  the  tefts  are  to  be  the  moft  fuccefsfLdly  employed 
In  the  analvlis  of  the  waters.  Tables  are  fubjoincd  of  the 
quantities  of  real  acid  in  mineral  acids  of  different  denfities; 
of  the  quantities  of  acid  abforbed  by  different  bafes  ;  of  the 
quantity  of  each  bafis  abforbed  by  each  acid  ;  of  the  propor- 
tion of  ingredients  in  neutral  falts ;  of  the  length  of  a  column 
of  common  air  atdifr'erent  barometrical  heights  and  different 
temperatures.  Genius,  patience,  and  accuracy  of  inveffiga- 
tion,  and  an  extenfive  acquaintance  with  the  labours  of  other 
chcmifls  at  home  and  abroad,  are  eminently  confpicuous  in 
this  ufeful  work.  It  has  likewife  tiie  merit  of  being  better 
written,  as  a  literary  compofition,  than  molt  Englifli  books 
upon  chemical  or  pliyl:cal  Icieucc  that  have  fallen  into  our 
hands. 

The  Clinical  Guide ',  or,  A  concife  Vic-zv  of  the  leading  Facfs 
in  the  Kature  and  'Vreatment  of  TXljeufes.  Bj  William 
N11SBET,  M.D.  &€.  3  Vols.  i2mo.  Johnfon,  Saint 
Paul's  Church-yard. 

This  comprchenfive  and  well  written  work,  the  produftion 
of  Dr.  Nifbet,  of  Pickering-place,  St.  James's-ftrcet,  includes, 
in  thefe  three  volumes,  a  view  of  the  ])rerent  praclice  of  me- 
dicine, furgery,  and  midwifery.  A  fourth  volume,  on  the  difr 
eafes  of  ehilcircn,  is,  we  believe,  to  be  foon  added,  to  com- 
plete the  author's  defigu.  A  work,  uniting,  more  correctly,  a 
larger  proportion  of  rational  theory  with  found  practical  in- 
formation concerning  the  fubjecls  of  which  it  treats,  will 
not  be  cafily  named.  We  need  fciircely  rcconmiend  it;  for 
the  public  already  know,  and  highly  approve  its  merits. 
Vol.  VII.  ]\1     '  INTEL- 
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FRENCH    NATIONAL    INSTITUTE. 

X^.  COULOMB  read  m  the  Inftitute  on  the  z6ih  of  May, 
a  curious  memoir  on  the  refiftance  of  flnids  when  *he  move- 
ment is  exceedingly  flow,  and  he  has  foun/l  that  it  is  then 
merely  as  the  velocity,  inftead  of  being  as  tlie  iqimre  of  the 
velocity.  For  his  experiments  he  employed  the  force  of  tor- 
fion,  of  which  he  firlt  formed  an  idea,  'lie  complains  that 
Mr.  Cavcnd'rfli,  in  the  Phiiofophical  Tranfaihtions  for  laft 
year,  afcribes  this  invention  to  an  Engliflmian  who  never 
publiflied  anv  thing  on  the  fubjeft. 

LALANDE. 

ASTRONOMr. 

The  obfervations  of  the  Arabs  in  the  tenth  centur)-  are 
extremely  valuable.  We  were  acquainted  with  only  three, 
when  I  di''^covered  among  the  manufcripts  of  my  former 
mafter,  Jofcph  Delifle,  an  Arabic  copy  of  a  part  of  the  work 
of  Ibn  lunis,  where  tiiere  are  a  great  many.  But  the  ori- 
ginal was  at  Leyden ;  and  we  have  long  folicited  the  Bata- 
vian  government  to  intruft  us  with  it.  At  length,  on  the 
2,6th  of  May,  our  ambafifador  brought  to  the  Inftitute  this 
valuable  manufcript,  containing  400  pages  in  quarto  fmall 
charadlers ;  and  we  hope  that  not  only  a  tranflation  of  it  u  ill 
be  printed,  but  that  part  alfo  of  the  Arabic  original  which 
is  interefting  to  aftronomy.  C.  Chauffin  has  already  tranf- 
latcd  that  which  I  procured  for  him. 

LALANDE. 

THE    CONNECTICUT    ACADEMY    OF    ARTS    AND 
SCIENCES. 

A  number  of  literary  gentlemen  in  Connecticut  have 
lately  affociated  for  the  purpofe  of  eucournging  phiiofophical 

refcarches. 
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refearches,  and,  particularly,  for  developing  the  natural  hif- 
tory  of  that  State.  The  aflbciation  has  afl'mned  the  title  of 
The  Connetlicut  Academy  of  Arts  and  Scimces.  The  general 
meetins:  of  the  Academy,  for  the  el6lion  of  officers,  is  to  be 
held,  annually,  at  New-Haven,  on  the  fourth  Tuefday  of 
06loberj  and  the  other  meetings  are  to  be  on  the  fourtli 
Tuefdays  of  December,  Fcbruarv,  April,  June,  and  Auguft, 
at  New-Haven. 

CHEMISTRY. 

The  following  articles  of  chemical  news  were  communi- 
cated to  Samuel  L.  Mitchill,  IM.  D.  Profcffor  of  Chemiftry 
in  Columbia  College,  New-York,  bv  James  Woodhoufe, 
]\r.  D.  Profcfl'or  of  Chemiftry  in  the  Univcrfity  of  Pennfyl- 
vania,  in  a  letter  dated  Auguft  22,  1799: 

I .    Of  the  noji-Adion  of  the  Nitric  Acid  on  Sil-jcr,  Copper , 
and-  Tin. 

Having  occafion  to  make  a  folution  of  filvcr  in  the  nitric 
acid,  feveral  thin  pieces  of  (ilver  were  digefted  forty-eight 
hours,  in  a  fmall  quantity  of  the  nioft  pure  and  concentrated 
acid,  prepared  by  didilling  ftrong  fulphuric  acid  on  nitre, 
from  which  the  water  of  cryftallifation  had  been  thrown  off* 
by  means  of  heat,  and  the  metal  was  not  diflblved.  The 
temperature  of  the  air  varied  between  75  and  90  degrees  of 
Fahrenheit's  thermometer. 

This  phenomenon  was  contrary  to  what  ought  to  have 
taken  place,  according  to  the  chemifts  of  all  nations,  who 
declare  that  the  nitric  acid  dillblves  filver  with  the  utmoft 
rapidity. 

S'jppofmg  that  the  non-aftion  of  the  acid  was  owing  to 
the  'metal  being  in  fmall  malVes,  the  filings  of  lilver  were 
tried,  but  no  folution  took  place  in  the  fpace  of  two  days. 
Havmg  then  added  a  fmall  quantity  of  water  to  the  acid, 
the  filver  was  diffolvcd  in  a  few  minutes. 

Ficpcating  this  experiment  upon  copper,  the  fame  efie^t 
ha-ppencd. 

Nitric  arid  was  poured  upon  copper,  and  no  action  was 
produced  3  but,  uppon  the  addition  of  water,  folution  imnie- 
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diately  comnlenced,  and  oxygenous  and  nitrous  air  was  Jlfj 
charged;  the  latter  holding  a  portion  of  the  copper  in  foki- 
tion,  as  appeared  by  innnerfing  a  lighted  taper  in  the  nitrous 
acid  gas,  when  it  burned  with  an  enlarged  vivid  and  blue 
flame.  The  flame  of  the  taper  was  frequently  blown  out, 
and  rekindled  by  dipping  it  into  the  air. 

Sofne  concentrated  nitric  acid  was  alfo  poured  upon  tin 
foil,  when  it  remained  in  a  quiefcent  ftate  for  the  fpace  of 
one  week ;  but,  upon  the  addition  of  water,  the  whole  was 
inftantancouily  converted  into  a  white  oxyd,  with  the  pro- 
duiftion  of  a  high  degree  of  heat. 

The  errors  of  chemifts,  in  regard  to  the  aftion  of  nitric- 
acid  upon  tin,  will  be  '^ttn  more  clearly  by  exlra6ling  what 
has  been  fald  upon  the  fubjeft. 

Chaptal  tells  us  the  nitric  acid  devours  tin,  that  the  de- 
eompofition  is  fpeedy,  and  that  the  metal  is  inllantlv  preci-- 
pitated  in  the  form  of  a  white  oxyd.  The  fame  author  favs, 
Mr.  Baiime  even  pretends  th^it  the  nitric  acid  does  not  dif- 
folve  tin ;  but  Kunckel  and  the  famous  Rouellc  have  main- 
tained the  contrary. 

Fourcroy  declares  that  tin  decompofes  nitric  acid,  even  in 
the  cold,  S\'ith  amazing  rapidity,  and  that  this  is  one  of  the 
mod  aftonifhingly  rapid  folutions  in  all  chemiltrv. 

From  what  has  been  fald,  it  appears  that  Mr.  Baume  i^ 
right,  and  that  Fourcroy,  Chaptal,  Rouelle,  and  Kunckel, 
nl'ed  an  acid  diluted  with  water. 

In  what  manner  does  w  ater  aft  in  thcfe  experiments  ? 

Dr.  Priellley  fuppofes  that  no  air  can  be  produced  without 
water,  and  that  it  is  neceflary  to  the  conititution  of  every 
kind  of  air :  but  this  throws  little  light  upon  (he  fuhjeft,  and 
it  does  not  account  for  the  manner  in  which  water  afts  in 
promoting  the  folutlon  of  filver,  copper,  and  tin,  in  the  nitric 
acid  ;  and  nitrous  air  may  be  obtained  from  zinc  and  blfmuth 
by  the  acid,  however  concentrated. 

It  mav  be  fuppofed  that  the  water  merely  produces  heat 
by  uniting  with  the  acid,  and  fo  diirolves  the  metals ;  but 
this  is  not  the  cafe;  for,  if  the  aekl  is  diluted  with  water, 
and  ftands  until  it  is  coVjI,  it  will  Ipeedily  diU'olvc  them. 
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It  is  a  common  thing  with  the  teachers  of  chcmiftrv  to 
fold  up  a  portion  of  the  dry  nitrat  of  copper  in  tin  foil^  and 
to  let  it  remain  for  fome  time  in  contact  with  the  tin,  to 
ihow  that  it  will  not  acl  upon  the  metal  in  a  dry  flate.  The 
tin  foil  is  then  unfolded,  and  a  little  water  is  added  to  the 
nitrat  of  copper,  and  it  is  again  enelofed  in  the  tin ;  when  a 
violent  action  enfues,  accompanied  with  fparks  of  fire,  and  a 
difciiarire  of  nitrous  air. 

The  intention  of  this  experiment  is  to  fliow  that  hodies  do 
not  act  upon  each  other  in  a  dry  ftate — corpora  iion  agiait 
niji  Jolula.  Ijut  from  the  experiments  which  have  been  re- 
lated, of  the  non-action  of  the  nitric  acid  on  tin,  the  ex- 
planation of  what  takes  place  mud  be  fought  for  in  the  at^tioa 
of  the  water  on  the  nitric  acid  of  the  nitrat  of  copper. 

Some  writers  have  taken' notice  of  the  production  of  am- 
moniac, when  nitrous  acid  is  added  to  copper  and  tin.  As 
the  concentrated  acid  has  no  action  on  thefe  metals,  the 
ammoniac  mull  be  produced  by  the  hydrogen  of  the  water 
uniting  with  the  azot  of  the  nitric  acid,  while  its  oxvgen, 
^nd  that  of  the  water,  unites  to  the  tin  and  copper,  and 
converts  them  into  oxyds. 

Having  related  thefe  facts,  the  language  of  chemifts  in 
future  ought  to  be — llie  nitric  acid  has  no  action  on  filver, 
copper,  and  tin  ;  but,  if  water  be  added  to  the  acid,  folution 
fpeedi^y  takes  place. 

Dr.  Hope  has  taken  notice  of  the  non-action  of  the  nitric 
acid  on  Itrontian  earth ;  and  Mr.  Leonhardi  tells  us,  that  it 
quickly  deft roys  wool  and  filk,  but  that  linen  may  remain 
inm:ierfed  in  a  bottle  of  the  ftrong  acid  a  whole  day  Vrithout 
injury. 

2.    Of  the  Difference  in  the  Quantify  of  Ammoniac  obtained 
from  Bones,  by  dijldling  lulth  and  "luithoiit  a  Lute. 

A  quantity  of  the  bones  of  horfes  and  cows  were  placed  in 
a  diftilling  apparatus,  formed  of  iron,  which  communicated 
with  the  worm  of  a  refrigeratory,  to  which  a  large  glafs 
receiver  was  annexed.  Uj)on  applying  a  high  degree  of  heat, 
three  ouncco  of  volatile  alkaline  fpirit,  impregnated  with  the 

black 
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black  animal  oil  of  Dippel,  were  obtained  in  three  hours. 
The  receiver  was  clofely  luted  to  the  worm,  and  the  air  in 
it  was  perfeclly  traufparent.  Upon  taking  away  a  part  of 
the  liile,  in  fuch  a  manner  as  to  permit  the  air  of  the  atmo- 
fpherc  to  enter  the  receiver,  it  became  immediately  filled  with 
a  thick  brown  yellow  cloud  of  ftnoke. 

Plaving  made  a  variety  of  comparative  experiments,  to  de- 
termine the  dit^'erf'nce  in  the  quantity  of  the  product,  by  dif-» 
tilling  with  ancV  without  the  lute,  it  was  found  that  five  times 
as  much  of  the  volatile  alkaline  fpirit  could  be  obiained  by 
carrying  on  the  diltillaiion  without  the  lute,  as  could  be  pro- 
cured, in  the  fame  fpace  of  time,  with  the  application  of  the 
lute. 

I.avoifier  fuppofes,  that  when  ammoniac  is  obtained  from 
animal  fubftances,  the  hydrogen  and  the  azot  of  thefe  bodies 
wnite  together,  and  form  the  volatile  alkali ;  but  it  appears, 
from  what  has  been  faid,  that  the  azotic  air  of  the  atmo- 
fphere  enters  into  the  worm  of  the  refrigerarorv,  joins  the 
hydrogen  of  the  bones,  and  fo  forms  the  ammoniac. 

Manufacturers  of  the  volatile  fpirit  of  fal  ammoniac  mat 
take  fonic  valuable  hints  from  thele  experiments. 

3.   Of  Putrid  Urine  expofcJ  to  the  FryQ., 

A  quart  of  the  mod:  putrid  urine,  and  of  as  yellow  a  co- 
lour as  gamboge,  was  expofed  two  nights  to  intenfe  cold, 
when  it  became  perfectly  fweet,  and  was  as  colourlefs  as 
rock  \\;tlcr. 

May  not  this  wonderful  change  be  attributed  to  the  ao^ency 
of  the  oxygen  gas  of  the  cold  atmofpheric  air  ? 

The  aciil  of  citrons  not  onlv  neutralifes  the  volatile  alkali 
of  putrid  fubftanccs,  but  completely  deflrovs  the  naufeous 
fmell  which  cxifts  independent  of  tiie  ammoniac.  The  ful- 
pluiric  and  mv.ria'Jc  acids  have  no  \\\d\  cfi'ecl.  Does  the 
oxygen  oi'ihc  citric  acid  acl  here  likcwiie  ?  Lowitz,  a  Ruf- 
fian ehemirt,  fuppofes  that  charcoal  neutralifes  the  putrid  ef- 
fluvia ol  animal  bodies;  but,  in  my  opinion,  it  ao\s  mccha- 
ni  ally,  in  preventing  the  putjid  particles  of  matter  from 
Hying  into  ilic  air. 
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4.  Of  Starch  prepared  from   the   Fruit  of  the  JEf cuius 

Fd'via^  or  Horfe  Chejlnut. 

In  the  29th  number  of  the  Repertory  of  Arts,  there  is  an  ' 
account  of  a  patent,  obtained  by  Lord  William  Murray,  for 
making  ftarch  from  the  fruit  of  the  lefculus  hippocaftanuni. 
A  writer  in  the  London  Monthly  Magazine  for  1798  fays, 
lie  has  repeatedly,  and  in  various  ways,  endeavoured  to  make 
ftarch  of  the  fruit,  but  always  unfuccefsfully  ;  for  it  turns  to 
a  vellow  colour. 

The  fruit  of  our  aefculus  pavla  is  much  larger  than  that  of 
the  aifculus  hippocaftanuni,  and  is  of  a  white  colour :  that  of 
the  hippocaftanuni  is  yellow. 

A  fuigle  nut,  dried,  weighed  half  an  ounce  and  twenty-five 
grains,  and  yielded  forty-four  grains  of  fine  ftaifh. 

I  prepared  half  a  pound  of  this  ftarch  from  the  nuts  of  the 
aefculus  pavia,  and  have  kept  it  two  vears,  and  the  white  co- 
lour is  no  way  impaired.  It  is  fuperior  to  the  fmeft  I'oland 
ftarch,  and  has  been  ui'cd,  by  feveral  ladies,  to  itiirch  various 
articles  of  drels,  without  imparting  any  yellow  colour  to 
them . 

The  method  of  preparing  it  is,  to  take  off  the  {jiell?  frf)m 
the  nuts  with  a  knife;  grate  them  in  a  vefil-l  of  water  which 
will  hold  the  fine  particles  of  the  ftarch  fufpended  ;  v.hen  they 
are  to  be  decanted  inio  another  veffcl,  which  muft  remain  at 
reft  until  the  (tarch  fubfides  to  the  botiom.  The  water  is 
then  to  be  poured  off,  and  fredi  is  to  be  added,  aijd  the  ftareh 
is  to  be  well  ftirred  about  in  it;  when  it  nmlt  be  again  per- 
mitted to  fubfide.  The  water  is  then  to  !)e  thrown  awav, 
and  the  ftarch  is  lo  be  dried  in  the  fun. 

'i'he  water  of  the  lirft  wafhing  hofds  a  poifonous  matter 
in  folution,  which,  when  evaporr^led  to  the  c(-nnftence  of  an 
extrail,  and  mixed  with  dough,  will  intoxicate  and  lueil  the 
bellies  of  fmall  lillies. 

5.  Of  the  Compojit'ion  of  Flores  ^larf laics  ami  Ens  Veneris. 

The  French  chemifts  fav  that  the  flores  mpvlialesare  eom- 

pofed  ot  lal  ammoniac,  coloured  by  an  ox\d  oi   iron;  and 
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that  ens  veneris  is  fal  ammoniac,  coloured  b}'  an  Qxycl  of 
copper:  but  I  can  eafily  prove  that  the  one  confifts  pf  f;*! 
annnoniac  and  the  nuirlat  of  iron,  and  the  other  ot  fal  am- 
moniac and  the  nuiriat  of  copper. 

ifl.  When  iron  or  cojipcr  is  added  to  fal  ammoniac,  the 
fait  is  decompofed,  the  iron  or  copper  unites  to  the  muriatic 
ncid  and  forms  a  nuiriat  of  iron  or  copper,  which,  when  cx- 
pofed  to  heat  in  clofc  veffcls,  fublimcs  with  the  fal  ammo- 
niac, while  the  volatile  alkali  is  fet  at  liberty. 

2d!y,  Flores  martiales,  or  ens  veneris,  may  be  made  by 
fubliming  fal  ammoniac  with  the  niuriat  of  iron  or  copper, 
prepared  Ijv  adding  the  muriatic  acid  to  thefe  metals. 

3dlv,  When  flores  martiales,  or  ens  veneris,  are  diflblvctl 
in  water,  and  fuffered  to  crydallife,  the  nuiriat  of  iron  and 
copper  will  be  obtained  fcparate  from  the  fal  ammoniac. 

6.     Of  Aromatic    O'thy    obtained  y^'ow    the    PcUlcJe    which 
en-jt'lops  the  Seeds  of  the  Laurus  SaJJltfras   and  Laurus 

licnzoin. 

The  method  of  obtaining  thefe  oils  is,  to  boll  the  pellicle 
which  furrounds  the  feeds  of  the  faflafras  and  benjamin-tree 
in  water;  when  they  float  upon  its  furface,  from  which  they 
may  be  fkimmed  with  a  fpoon. 

That  of  the  fafTafras  differs  materially  from  the  oil  ob- 
tained from  the  bark  of  the  root  of  this  tree.  Its  aroma  is 
different ;  it  is  much  lighter,  and  it  congeals  in  a  higher  de- 
gree of  heat. 

The  oil  of  the  benzoin-tree  is  a  delightful  aromatic,  is 
very  inflammable,  and  might  be  ufed  as  a  fpice  in  food,  and 
in  all  thofc  difeafcs  in  which  the  aromatic  oils  are  ufeful.  It 
has  been  tried  with  fuccefs,  as  an  external  application,  in  a 
fcvere  cafe  of  chronic  rhcumatiini.  One  half  pound  of  tlu; 
pellicle  of  the  feeds  will  yield  fi'-eral  ounce  mcaiures  of  oil. 

7 .    Of  the  E7idlometer. 

The  eudiometer  is  an  ufclefs  inUrumcnt  in  afccrtaining  the 
purity  of  atniofphcric  air. 
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ift,  Becaufe  nitrous  air  can  never  be  obtained  of  the  fame 
degree  of  ftrength. 

adiy,  When  one  meafure  of  nitrous  air  is  added  to  one 
meafure  of  atmofpheric  air,  the  abforption  will  be  great  or 
fmali,  according  to  the  time  the  air  remains  over  the  water, 
or  is  agitated  in  it. 

Having  mad6  feven  trials  with  this  inftrument,  with  the 
fame  atmofpheric  air,  I  obtained  a  diminution,  at  the  firft 
experiment,  of, 

o  66 

2dj  o  56 

4th,  o  87 

5th,  o  90 

6th,  o     .  93 

7  th,  o  100 

From  this  it  is  evident  that  Dr.  Davidfon  w^as  deceived 
in  fuppoling  that  the  air  of  Martinique  was  much  purer  than 
the  air  of  Europe,  and  that  the  error  lay  in  his  inftrument. 
The  nitrous  air  which  I  ufed  was  procured  from  nitric  acid, 
diluted  with  water  and  copper* 

8.   Of  the  Bafe  of  the  Muriatic  Add. 

Mr.  William  Lambe,  in  an  eflay  in  the  fifth  volume  of 
the  Manchefter  Memoirs,  has  attempted  to  prove  that  ful- 
phurated  hydrogen  is  the  bafe  of  the  muriatic  acid.  He  ob- 
tained ox.  muriatic  gas  by  dropping  fulphuric  acid  upon  the 
refiduum  left  after  evaporating  water  which  had  been  im- 
pregnated with  hepatic  gas  in  which  iron  and  manganefe 
had  been  digcfted.  I  have  performed  this  experiment,  and 
the  rcfult  is  cxa6lly  as  ftated  by  Mr.  Lambe. 

Two  drachms  of  the  filings  of  bar-iron  were  placed  in 
twenty-two  ounce  meafurcs  of  diftilled  water,  which  had 
been  impregnated  with  fulphuratcd  hydrogen  gas  in  Nooth's 
apparatus.  In  five  days  twelve  ounce  meafures  of  inflam- 
mable air  efcaped  from  the  w^ater.  Six  ounces  of  the  cleaf 
fluid  evaporated  to  drynefs,  left  a  refiduum,  confifting  of  de- 
phlogifticated  muriat  of  iron,  which  attracted  the  moillure  of 
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the  atmofphere.  A  few  drops  of  fulphuric  aciJ  let  fall  upon 
it,  produced  an  effervercence,  and  white  clouds  of  ox.  mu- 
riatic gas  efcaped,  as  was  very  evident  from  the  fmell,  and 
tVom  the  tells  generally  ufed  to  detc6l  the  prefencc  of  this 
gas. 

The  difcovcry  of  Mr.  Lambc  is  the  beft  which  has  been 
made  for  many  vears. 

METHOD      0\-       Ri:STORIN(^      WRITING      WHICH      HAS 
3JEEN    KFFACED    BY    OXYGENATED    MURIATIC    ACID. 

As  the  art  of  eflacing  writing  by  means  of  this  acid  might 
give  rife  to  a«fts  of  fraud,  the  following  letter  from  the  Secre- 
tary-general of  the  French  Minifter  of  the  Interior  has  been 
lately  publiilied  in  the  official  paper  the  Monitcur  :  it  is 
addreflTed  to  the  editor : — "  C.  Guietand,  apothecary  of  the 
Grand  Hofpital  of  Hunianitv,  the  ci-dev:ant  Motcl-Dieu,  has 
difcovercd  the  means  of  reviving  writing  elTaced  by  oxygen- 
ated muriatic  acid  *.  His  procefs  has  been  examined  by 
chemills,  who  have  found,  that  it  is  eafy,  as  well  as  fpeedy 
in  its  effoft,  and  that  it  deferves  to  be  known, 

"  The  mini  Her,  thcrcH^re,  has  determined  that  it  fhall  be 
made  knov/n  by  being  printed.     I  herewith  tranfmil  you  an 
account  of  the  procefs ;  and  I  requell  that  you  will  infcrt  it 
in  your  next  number." 
"  May  36,  1800.  (Signed)      F.  DESPORTES." 

Thefulphurc  of  ammonia  and  the  prufliat  of  potafh  are  the 
two  fubilances  which  C.  Guitand  prefers  for  rcvivins:  writing 
eifaccd  by  osvuenated  murialic  acid.  The  dilagreeable  fmell 
of  the  fnlphureof  annnonia  will,  no  doubt,  prevent  many  per- 
fons  from  employing  it:  it  has,  however,  this  advantage,  that 
it  does  not  Uain  the  pap»r,  and  that  it  makes  the  writing  re- 
appear when  fimply  expoied  to  its  vapour  in  a  dofe  vcflll  or 
under  a  bell-ghifs.  But  to  produce  this  eSeft  more  fpcedilv, 
it  will  be  be!l  to  pour  a  few  drops  of  it  into  water,  and  to  dip 
ttie  paper  in  it :  llie  efl'aced  writing  foon  re-appears  of  a  dark 
blown  colour,  and  excccdinsrly  letiible. 

*  Ihc  pioccfs  for  cflaiiin;  wiit'ui'^  by  this  acid  may  be  fccn  in  the 
Phiiolbj>luciil  Maguzmc,  Voi.  II.  p.  zi. 
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The  prufilat  of  potafli  gives  a  blue  colour  to  the  writing, 
whether  that  effaced,  or  that  which  has  been  fubdltuted  for 
it;  which  is  fufficient  to  detect  fraud  of  this  kind  :  it  gives  to 
the  paper,  at  the  fame  time,  a  (light  tint  of  blue.  To  employ 
it,  you  put  into  a  bafon,  or  any  other  deep  veffel,  and  of  a 
fuitable  fize,  as  much  water  as  may  be  fufficient  for  im- 
merfing  the  leaves  of  paper  which  you  wifli  to  fubje(5t  to  ex- 
amination. Yon  then  add  about  half  a  thimble-full  of  the 
prufiiat;  and,  when  it  has  been  well  mixed  with  the  water, 
you  immerfe  in  the  liquid  a  leaf  of  paper.  When  it  has  im- 
bibed the  licjuid  well,  a  few  drops  of  fulphuric  or  any  other 
acid,  poured  into  the  mixture  in  fuch  a  manner  as  to  render 
it  flitihtlv  acid,  will  be  fufTicient  to  make  the  writing:  re- 
appear.  It  is  well  known  that  the  fame  fubftance  poff.lTes 
the  property  of  reviving  old  writing  if  employed  in  the  like 
manner. 

BOTANY. 

On  fome  mountains  in  South  Pruflia  a  plant  was  difco- 
vered  in  autumn  lafl:  which  yields  a  fine  beautiful  filk.  It 
grows  on  dry  mountains,  covered  with  buflies,  to  a  height  of 
three  or  four  feet;  has  roots  of  the  fliape  of  quitch-grafs; 
heart-fliaped  leaves,  of  a  light-green  colour;  a  foft  ftalk,  of 
the  thicknefs  of  a  quill,  covered  with  a  firm  filky  baft;  and 
a  fruit  fimilar  to  that  of  the  filk-plant  of  Syria,  with  the  dif- 
ference onlv,  that  the  pods  which  contain  the  feed  and  filk- 
wool  are  more  pointed  and  fmaller.  The  filk  cannot  be  dif- 
tinguiflied  from  that  of  Syria. 

A    KEW    VOLCANIC    ISLAND. 

A  letter  from  the  celebrated  naturalilt  Pallas,  dated  the 
Tauridc,  announces,  that  on  the  5th  of  Scritember  lail  an 
ifland  fuddenly  made  its  appearance  in  the  fea  of  Azof,  at 
the  di  fiance  of  150  toiies  from  the  (bore.  This  phenomenon 
was  preceded  by  a  noife  like  that  of  thunder,  and  accompa- 
nied with  an  eruption  of  fmoke  and  flames,  the  explofion  of 
which  was  as  loud  as  that  of  a  large  piece  of  ordnance :  at 
the  fame  time  a  violent  ftjock  of  an  earthquake  was  experi- 
enced from  Cuban  as  far  as  Catrinodan, 
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VACCIxNE    INOCULATION. 

An  eftablKhmcnt  has  lately  been  formed  at  Paris  for  tht> 
vaccine  inoculation.  ^^  A  trial  of  the  vaccine  inoculation," 
fays  a  letter  from  Paris,  dated  June  3,  "  was  begun  here 
yeftcrday.  Thirty  children  were  inoculated  with  matter  rcr 
ceived  from  London,  and  according  to  the  dircclions  given 
by  Dr.  Pearfon.  The  matter  was  tranfmitted  hither  in  phials 
filled  with  hydrogen  gas  clofed  by  mercury,  and  covered  with 
a  piece  of  bladder.  The  greater  part  of  thefe  children  were 
inoculated  with  the  matter  on  lancets,  which  Dr.  Pearfon 
recommended  as  moft  efficacious  ;  fome  -of  them  with 
threads,  applied  by  mearis  of  veficatories ;  and  a  fmall 
number  with  matter  colle6ted  on  glafs.  A  daily  report 
yj'iW  be  given  of  thefe  trials,  which  are  made  at  Vaugirard, 
the  houfe  of  C.  Colon,  at  which  the  members  of  the  me- 
dical committee  are  to  m,eet  every  day  at  one  in  the  after- 
noon." 

The  following  letter  on  this  fubjeA  from  Mr.  Stromeyer, 
of  Hanover,  to  Mr.  Ilannehmann,  dated  24th  March  laft, 
contains  fome  further  information  refpefting  the  ftate  of  vac- 
cine inoculation  on  the  Continent : 

**  This  year  we  have  inoculated  forty  pcrfons,  as  well  with 
the  vaccine  matter  received  of  Dr.  Pearfon,  as  with  that  from 
Dr.  Jenner  j  all  of  whom  underwent  the  difeafe  properly. 

"  Betwixt  the  London  and  Glouceftcr  vaccine  matter,  it  ap- 
pears to  me  there  fubfifts  an  eflential  difference.  The  London 
matter  produces  frequently  an  eruption  of  fmall  pimples,  but 
they  difappear  within  a  day  or  two  at  furtheft.  Dr.  Pearfuu 
calls  thefe  eruptions  pujiules.  The  Gloucefter  matter  has 
never  produced  this  efl'ecl  here ;  but  it  frequently  occajiorud 
ulccTdlJcns  of  the  inoculated  party  of  a  tedious  and  long  dura- 
tion, luhicb  thefortner  matter  never  did ;  on  account  of  which 
I  now  only  make  ufc  of  Dr.  Pearlon's  vaccine  matter. 

*'  The  nettle-fcvcr-like  eruptions  1  have  obferved  fcveral 
times,  but  never  that  fort  of  eruption,  repeatedly  noticed  in 
London,  lohich  fo  much  rtfembles  the  f mall-pox. 

*'  Of  all  thofc  1  have  inoculated,  none  of  them  were  feverely 

^11  during  the  ^ifcalu.    Their  general  fymptoms  were,  a  (light 
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fever,  depreflion  of  fpirits,  and  a  pale  countenance.  In  a  few 
indances,  in  which  the  inoculated  part  attained  to  a  dne 
degree  of  maturity,  and  where  a  fwelling  of  the  axillary 
glands  was  obferved,  no  figns  of  any  illnefs  exifted,  at  leaft 
no  fyniptoms  could  be  obferved  which  proved  the  infe£lion 
to  have  atled  upon  the  whole  fyftem.  Thefe  I  fliall  re-ino- 
culate. Should  the  rcfult  be  as  before,  wotild  it  be  fair  to 
fuppofe  them  fecured  againit  fmall-pox  infection  ? 

**  The  moft  of  our  phyficians  here  exclaim  againft  the  vac- 
cine inoculation ;  and  their  only  weak  and  almofl;  refuted 
argument  is — Are  people  thus  fecured  for  all  their  lifetime 
againft  the  fmall-pox  ?  Neverthclefs  I  have  the  fatisfa^tioa 
to  fee  a  partiality  for  it  difplayed  by  the  greater  part  of  the 
public ;  and  I  have  already  inoculated  many  noblemen's 
children,  as  well  as  thofe  of  other  very  refpe6lable  inha- 
bitants of  Hanover;  and,  without  doubt,  I  (liall  always  have 
iubjecls  fufficient  for  continuing  this  inoculation. 

**  On  the  ninth,  tenth,  or  eleventh  day,  when  the  inocu- 
lated puftule  is  filled  with  lymph,  and  the  furroundine:  in- 
fi;mimation  is  complete,  I  then  ufually  open  it,  collect  the 
lymph  on  cotton  thread,  and  immediately  lay  fome  more 
thread  upon  it,  which  is  removed  the  following  dav :  all 
thefe  ferve  for  future  inoculations.  After  this  period  I  have 
Jiitherto  defifted  to  repeat  colle6ling  more  matter  from  fuch 
fi  puftule,  but  wifh  to  know  how  long  it  might  be  conti- 
nued. 

**  I  fhall  efteem  it  a  great  favour  if  you  will  lay  thefe  re- 
fults  and  queftions  before  Dr.  Pearfon,  and  beg  he  will  have 
the  goodnefs  to  anfwer  them. 

"  Ih  Langenhagen,  a  village  near  Hanover,  I  have  ino- 
culated the  clergyman's  children  along  with  four  others  ; 
which  induced  many  farmers  and  peafants  to  have  their 
children  alfo  inoculated. 

"  From  Halle,  Halbcrftadt,  and  many  other  places,  I  have 
received  applications  for  vaccine  matter;  which  proves  that 
the  continent  has  many  adherents  to  the  vaccine  inocula- 
tion as  well  as  England. 

*'Dr.Ballhorn,  an  intimate  and  long  acquaintance  of  mine, 
^Cifhjd  me  in  moll  of  thefe  operations^  in  order  that  he  might 
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vifit  the  inoculated  patients  when  my  time  would  not  admit 
of  it. 

*'  In  Nos.  15  and  16  of  the  Hanoverian  Macrazine  we  have 
publidicd  our  lad  year's  inoculations,  and  we  intend  conti- 
nuing the  Hune  from  time  to  time.  With  Dr.  De  Carro, 
whom  Dr.  Pearfon  knows,  and  who  occupies  himfelf  greatly 
with  this  inoculation,  we  correfpond. 

"  Only  one  of  our  this  year's  patients  has  been  inoculated 
for  the  hnall-pox-:  a  puftule  was  produced  upon  the  in<icu- 
latcd  part,  accomjianied  with  a  flight  furrounding  inflannna- 
tiouj  but  no  other  eflfecls  whatever." 

NEW    VOYAGE    OF    DISCOVERV. 

A  new  voyage  of  difcovery  to  the  South  Sea  has  been  lately 
projecied  by  the  French.  The  National  Infiitute  have  ob- 
tained two  corvettes  for  that  purpofe,  which  are  now  fitting 
out  at  Havre.  They  arc  to  follow  the  route  purfued  by  Den- 
trecadeaux,  and  to  continue  the  refearches  made  during  the 
late  expedition  into  thofe  feas  in  order  to  determine  feveral 
important  points  of  geography.  They  will  explore  the  i<H'Ah- 
eaft  coafts  of  New  Holland,  and  bring  back  fuch  vegetable 
productums  as  are  likely  to  anfvver  the  purpofcs  of  cultivation 
in  Kurope.  The  commaad  of  this  new  entcrprife  is  entrufted 
to  Cajilain  Baudin,  who  lias  already  diftinguifhed'himfelf  by 
his  nautical  talents  and  knowledire  of  the  natural  iciences, 
and  who  has  enriched  the  Muleum  of  Natural  Hillory  at 
Paris  with  varimis  curious  obje^fts  which  he  coUctled  duFing 
a  former  voyage.  C.  Quenot,  an  able  navigator  and  ob- 
ferver;  and  C.  Ciccolini,  a  ci-devant  knight  of  Malta,  who 
has  long  applied  to  atlronomical  purfuits  in  the  College  de 
France,  are  the  aftronomers  propofed  for  this  expedition. 

DISCOVERIES    IN    AFRICA. 

Tiie  following  particulars  have  been  received  refoci^ing 
the  expedition  of  Ilorncman  to  the  interior  parts  oi  Africa: 
— In  the  month  of  September  I7t;8,  he  fet  out  from  Cairo, 
wiu-re  he  was  expofed  to  great  danger  from  the  plague,  ^nd 
prorccdcfl  on  his  iourney  with  the  caravan  bound  to  Fezzan. 
In  tlie  oafis  of  Scewah  he  fovmd  Brown's  obfervations  re- 

fpe6ling 


fpe6ling  the  fmall  ancient  buildings  there,  confirmed.  He 
traced  mit  the  ground  plan  of  the  wails  by  which  they  were 
iurrounded,  in  fuch  a  manner,  that  it  appears  highly  probable 
that  thel'e  ruins  are  of  great  antiquity,  and  perhaps  belonged 
to  the  temple  of  Jupiter  Ammon.  During  the  courfe  of 
their  journey,  afier  leavina:  this  place,  the  caravan  was  flop- 
ped by  al)out  a  hundred  Arabs  on  horfcback,  who  inGfted 
on  Horncman  and  his  fellow-traveller,  a  native  of  Cologne, 
who,  after  rcfiding  long  in  Egvpt,  had  become  a  Mahome- 
tan, being  delivered  up  to  them,  on  a  pretence  of  their  being 
French  fpies;  but  they  faved  thcmlelves  by  repeating  Arabic 
prayers  from  the  Coran.  In  forty-one  days  the  caravan  ar- 
rived at  Murfok.  Here  Horneman's  fellow-traveller  died, 
and  he  himfelf  was  attacked  by  an  endemial  fever,  which 
prevented  him  from  continuing  his  journey  with  the  caravan 
to  Soudan.  He  therefore  refolved,  as  foon  as  he  was  reco- 
vered, to  remain  at  Tripoli  till  the  departure  of  the  next  ca- 
ravan for  Soudan,  and  in  the  mean  time  to  arrange  his  papers, 
to  make  copies  of  them,  and  to  tranfmit  them  to  Europe 
by  an  Englifh  vefl'el.  In  the  month  of  December  he  in- 
tended to  return  to  IMurfok,  and  to  wait  there  for  the  de- 
parture of  the  next  caravan  to  Fezzan  in  tlie  fpring.  It  ap- 
pears by  his  letters,  that,  as  he  is  now  \\ell  acquainted  with 
the  languages  and  manners  of  the  Mahometans,  he  enter- 
tains great  hopes  of  being  able  to  accomplilh  his  expeditioa 
in  a  fuccefsful  manner. 

BREWING. 

One  of  the  foreign  journals  announces,  that  Profeflbr 
Schcrer,  of  Vienna,  has  difcovered  that  beet-roots  which 
have  been  fubjefted  to  the  prefs,  and  deprived  of  the  greater 
part  of  their  juice,  after  being  dried,  and  treated  in  the  fame 
manner  as  grain  intended  to 'be  made  into  malt,  may  be 
employed  in  the  brewing  of  beer.  A  fa6t  of  a  fimilar  kind, 
which  may  furnifh  fome  nft.ful  economical  hints,  is,  that 
very  good  brandy  mav-be  made  from  goofeberries  :  a  gentle- 
man of  our  acqu.iinrance  h^is  now  in  his  pofllfllon  fpjne 
brandy  procured  from  the  Indies  of  goofeberries  left  in  making 
gooftberry  vvinej  which  is  little  inferior  to  the  bed  French 
braijdy. 
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LETTER    TO    THE    EDITOR. 

"  S^IR,  Clifton,  Jung  8,  iSod^ 

*'  By  a  number  of  lately  received  communications,  I  find 
that  much  greater  adlivity  has  been  lately  exerted  in  trying 
the  cffeQ.  of  nitric  acid  in  the  venereal  difcafe  thdn  I  fup- 
pofcd.  I  had' abandoned  every  idea  of  publifliing  another 
feparate  colleiStion  on  this  fubjc(Sl ;  but  fo  many  curious  fa6ls 
have  been  afcortained  by  my  corrcfpondcnts,  and  the  perfetl 
and  permanent  anlifiphylltic  virtue  of  the  acid,  when  pro- 
perly managed,  fo  entirely  eftabliflied,  that  I  cannot  hefitate 
to  forward  the  papers,  with  which  I  have  been  favoured,  tfj 
the  prcfs.  They  will  be  found  to  contain  intcrefting  obferva- 
tions  on  other  fubjefts. 

"  The  printing  of  Mr.  Davy's  rcfearches  on  nitrous 
(gafeous)  oxyd  will  be  finiflied  this  week.  The  volume  wil! 
contain  ample  details  on  the  cffeiSls  produced  by  this  ga? 
vhen  refpired. 

*'  I  am,  Sir,  vours  verv  ref^eftfullv, 
«  Mr.  Tillcch,  THOMAS  BEDDOES." 

DEATHS* 

At  Madrid,  in  January  laft,  J.  Bapt.  Muno2,  well  known 
by  his  Ilhlory  of  the  New  World,  which  has  been  tranflatcd 
inio  dit^ercnt  languages.  This  work  is  not  yet  completed. — 
On  the  20th  of  January,  at  Paris,  J.  B.  Le  Roy,  Member  of 
tlie  National  In'litiite,  Fellow  of  the  Royal  Society  of  Lou- 
don, and  of  the  Society  of  Philadelphia. — At  Harderwyck, 
ill  Holland,  on  the  ift  of  February,  in  the  32d  year  of  his 
age.  Dr.  C.  P.  Schacht,  profeifor  of  medicine,  botanvii  che- 
millry,  and  natural  hiftory. — At  Milan,  in  prifon,  during  the 
courfe  of  the  fame  month,  C.  Barletli,  formerly  profeflor  of 
natural  philofophy  at  Pavia,  and  author  of  feveral  works  orv 
natural  philofophy  and  chemiftry. — At  Pavia,  in  March, 
Piifciani,  profelfor  of  phyfiology,  and  author  of  feveral  works 
on  that  fubjeft.  He  has  left  to  the  univerfuy  his  colle<f\ion 
of  preparations  refpocling  comparative  anatomv,  all  made  by 
himfel*,  and  which  amount  to  feveral  thoufand  articles. 
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I     An   Account   of  fomc   Experiments   on   the   Fecundation 
'  of  Vegetables.     In  a   Letter  from   Thomas   Andrew 
Knight,  Efq.  to  the  Right  Hon.  Sir  Joseph  Banks, 
K.B.P.R.S,* 

The  refult  of  fome  experiments  which  I  have  amufed 
Bivfelf  in  making  on  plants,  appearing  to  me  to  be  intereft- 
iniv  to  the  natnraiift,  by  proving  the  exidence  of  fuperfoeta- 
tio°n  in  the  veoctable  world,  and  being  likely  to  conduce  to 
fome  improvenients  in  agriculture,  I  have  taken  the  liberty 
to  communicate  then»  to  you.  ^ 

The  breeders  of  animals  have  very  long  entertamed  an 
opinion,  that  confiderable  advantages  are  obtamed  by  breed- 
inc.  from  males  and  females  not  related  to  each  other,  fhough 
thl  opinion  has  lately  been  controverted,  the  number  of  its 
opnofers  has  gradually  diminiihed ;  and  I  can  fpeak  from  my 
own  obfervation  and  experience,  that  animals  degenerate,  m 
fize  at  lead,  on  the  fame  pafture,  and  m  other  refpefts  under 
the  fame  management,  when  this  procefs  of  croffing  the 
breed  is  negleaed. 

The  clofe  analog)^  between  the  annual  and  vegetable  wo.  Id, 
and  the  fexual  fyilem  equally  pervading  both,  induced  me  to 
fuppofe,  that  fimilar  means  might  be  produaiveotfimilar 
effeasineaeh;  and  the  event  has,  I  thmk,  fully  juftiF.ed 
this  opinion.  The  principal  objea  1  had  in  viesy,  was  to 
obtain  new  and  improved  varieties  of  the  apple,  to  lupply  the 

*  From  Travfaaions  o^  'he  Rojal  Society  of  London  for  ,799. 
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place  of  thofe  which  have  become  dlfeared  and  unprodu6\ivf ^ 
by  Iiaving  been  cuUivated  beyond  the  period  which  nature 
appears  to  have  afTigned  to  their  exlftcnce.  But,  as  I  forefa\y 
that  feveral  years  nuift  elapfe  before  the  fuccefs  or  failure  of 
this  procefs  could  poflibly  be  afcerlained,  I  wiflied,  in  the 
interval,  to  fee  what  would  be  its  eHe£ls  on  annual  plants. 
Amongfl:  thefc,  none  appeared  fo  well  calculated  to  anfucr 
my  purpofe  as  the  common  peaj  not  only  becaufe  I  could 
obtain  many  varieties  of  this  plant,  of  ditferent  forms,  fizes, 
and  colours  ',  but  alfo,  becaufe  the  ftru6li?rc  of  its  bloflbmj 
by  preventing  the  ingrefs  of  infcfts  and  adventitious  farina, 
has  rendered  its  varieties  remarkably  permanent.  I  had  a 
kind  growing  in  my  garden,  which,  having  been  long  culti- 
vated in  the  fame  foil,  had  ceafed  to  be  produ6tive,  and  did 
not  appear  to  recover  the  whole  of  its  former  vigour,  when 
removed  to  a  foil  of  a  fomowhat  different  qualitv;  on  this, 
my  firft  experiment,  in  1787,  was  made.  Having  opened  a 
dozen  of  its  immature  bloflbms,  I  deftroyed  the  male  part?, 
taking  great  care  not  to  injure  the  female  ones ;  and,  a  few 
days  afterwards,  when  the  blofibms  appeared  mature,  I  in- 
troduced the  farina  of  a  very  large  and  luxuriant  gray  pea 
into  one  half  of  the  bloflbms,  leaving  the  other  half  as  they 
were.  The  pods  of  each  grew  equally  well ;  but  I  foon  per- 
ceived that  in  thofe  into  vvhofe  bloflbms  the  farina  had  not 
been  introduced,  the  feeds  remained  nearly  as  they  were  be- 
fore the  bloflbms  expanded,  and  in  that  fiate  they  withered, 
Thofe  in  the  other  pods  attained  maturity,  but  were  not  in 
any  fenfible  degree  diflerent  from  thofe  afibrded  by  other 
plants  of  the  fame  variety ;  owing,  I  imagine,  to  the  ex- 
ternal covering  of  the  feed  (as  I  have  found  in  other  plants) 
being  furnifhed  entirely  by  the  female.  In  the  fucceeding 
Ipring,  the  difference,  however,  became  extremely  obvious ; 
for  the  plants  from  them  rofe  with  exceflive  luxuriance,  and 
the  colour  of  their  leaves  and  llems  clearly  indicated  that 
they  had  all  exch;'.nged  their  whiiencfs  for  the  colour  of 
the  male  parent :  the  ieeds  produced  in  autunm  were  dark 
crrav.  H'V  iiUroduciuLr  the  fariua  of  another  white  variety, 
(or,  in  fomc  inftances,  by  fimple  eullnre,)  1  found  this  cokiiit' 
V.US  calily  difehargcd,  and  a  numerous  variety  of  new  kinds 
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produced,  manv  of  which  were,  in  fize,  and  in  every  other 
refpecl,  much  iuperipr  to  the  original  wliite  kind,  and  grew 
with  exceffive  luxuriance,  fome  of  them  attaining  the  height 
of  more  than  twelve  feet.  I  had  frequent  occafion  to  obferve 
in  this  plant  a  ftrongcr  tendency  to  produce  purple  bloflums; 
and  coloured  feeds,  tlian  white  ones :  for,  when  I  introduced 
the  farina  of  a  purple  blofibni  into  a  white  one,  the  whole  of 
the  feeds  in  the  fuccceding  year  became  coloured  ;  but,  whei; 
I  endeavoured  to  uiichargc  this  colour,  by  reverfing  the  pro- 
cefs,  a  part  only  of  them  alfordcd  plants  with  white  bloflbms ; 
this  part  fometimes  occupvino;  one  end  of  the  pod,  and  being 
at  other  times  irregularly  intermixed  with  thofp  which,  when 
fown,  retained  their  colour.  It  may  perhaps  be  fuppofed, 
that  fomcthing  might  depend  on  the  quantity  pf  farina  em- 
ployed j  but  I  never  could  difcover,  in  this,  or  in  any  other 
experiment  in  which  fuperfoelation  did  not  take  place,  that 
the  largeft  or  fmalleft  quantity  of  farina  aflbrded  any  differ- 
ence in  the  effeft  produced. 

The  didimilarity  T  obferved  in  the  offspring  afforded  by 
different  kinds  of  farina,  in  thefe  experiments,  pointed  out 
to  me  an  cafy  method  of  afcertaining  whether  fuperfcetation 
(the  exigence  of  which  has  been  admitted  amongft  animals) 
could  alio  take  place  in  the  vegetable  world.  For,  as  the 
offspring  of  a  white  pea  is  always  w>hite,  unlefs  the  farina  of 
a  coloured  kind  be  introduced  into  the  bloflbm,  and,  as  the 
colour  of  the  gray  one  is  always  transferred  to  its  offspring, 
though  the -female  be  white,  it  readily  occurred  to  me,  that 
if  the  farina  of  both  were  mingled,  or  applied  at  the  fame 
moment,  the  offspring  of  each  could  be  eafily  diftinguifhed. 

Mv  firfl  experiment  was  not  altogether  fueeefsful ;  for  the 
offspring  of  five  pods  (the  whole  which  efcaped  the  birds) 
received  their  colour  from  the  coloured  male.  There  was, 
however,  a  ftrong  refemblanee  to  the  other  male,  in  the 
growth  and  charai:ler  of  more  than  one  of  the  plants ;  and 
the  feeds  of  feveral,  in  the  aulunm,  very  clofely  rcfembled  it 
in  every  thing  but  colour.  In  this  experiment  I  ufcd  the 
farina  of  a  white  pea,  which  j)oifcired  ihe  remarkable  pro- 
j)erlv  of  fhrivelling  exceffivelv  when  ripe;  and,  in  the  fe- 
cond  year,  I  obtained  white  {{:^<\>j  from  the  gray  ones  above 
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mentioned,  pcrfe6lly  fimilar  to  it.  I  am  ftrongly  difpofed  to 
belicvCj  that  the  feeds  were  here  of  common  parentage ;  but 
I  do  not  conceive  myfclf  to  be  in  pofTeflion  of  facts  fufficicnl 
to  enable  me  to  fpeak  with  dccifion  on  this  queftion. 

If,  however,  the  female  afford  the  firft  organifed  atom, 
and  the  farina  a6l  only  as  a  ftimulus,  it  appears  to  me  by 
no  means  impollible,  that  the  explofion  of  two  veficles  of 
farina,  at  the  fame  moment,  (taken  from  different  plants,) 
may  afff)rd  feeds  (as  I  have  fiippofed)  of  common  parentage ; 
and,  as  I  am  unable  to  difcovcr  any  fource  of  inaccuracy  in 
this  experiment,  I  miift  believe  this  to  have  happened. 

Another  fpecies  of  fuperfoetation  (if  I  have  juftly  applied 
that  term  to  a  procefs  in  which  one  feed  appears  to  have  been 
the  offspring  of  two  males)  has  occurred  to  me  fo  often,  as  to 
remove  all  poffibility  of  doubt  as  to  its  exiftcnce.  1111797, 
that  year  after  I  had  feen  the  refult  of  the  laft-mentioned  ex- 
periment, having  prepared  a  great  manv  white  blolfoms,  I 
introduced  the  farina  of  a  white  and  that  of  a  gray  pea, 
nearly  at  the  fame  moment,  into  each  ;  and  as,  in  the  lall 
year,  the  character  of  the  coloured  male  had  prevailed,  I 
ufed  its  farina  more  fparingly  than  that  of  the  white  one; 
and  now  almolt  every  pod  afforded  plants  of  different  colours. 
The  majoriiy,  however,  were  white;  but  the  chara(ftcrs  of 
the  two  kinds  were  not  fufliciently  dillincl  to  allow  me  to 
judge  with  prccifion  whether  any  of  the  feeds  produced  were 
of  common  parentage  or  not.  In  the  lafl  year  I  was  more 
fortunate  :  having  prepared  blofibins  of  the  little  early  frame 
pea,  I  introduced  its  own  farina,  and  innnediately  afterwards 
that  of  a  very  large  and  late  gray  kind,  and  I  fowcd  the  feeds 
thus  obtained  in  the  end  of  the  latt  funnner.  Many  of  them 
retained  the  colour  and  charafter  of  the  fniall  early  pea,  not 
in  the  (lighteft  degree  altered,  and  bloflbincd  before  thev  were 
eighteen  inches  high  ;  whillt  others,  (taken  from  the  fame 
pods,)  whofe  colour  was  changed,  grew  to  the  licight  of  more 
than  tour  feet,  and  were  killed  by  the  frofi,  before  anv  blof- 
foms  appeared. 

It  is  evident,  that  in   thefc  inftances  fupcrfoetatlon  took 

place;  and  it  is  equally  evident,  that  the  feeds  were  not  ail 

of  common  parentage.    Should  lubfequcnt  experience  evince 
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that  a  finglc  plant  may  be  the  offspring  of  two  males,  the 
analogy  between  animal  and  vegetable  nature  may  induce 
fome  curious  conje^Uire  relative  to  the  procefs  of  generation. 
m  the  animal  world. 

In  the  courfe  of  the  preceding  experiments,  T  could  never 
obferve  that  the  charatiler,  either  of  the  male  or  female,  in 
this  plant,  at  all  preponderated  in  the  offspring;  but,  as  thii> 
point  appeared  interelting,  I  made  a  few  trials  to  afcertain  it. 
And  as  the  foregoing  obfervalions  had  occurred  in  experi- 
ments made  principally  to  obtain  new  and  improved  varieties 
of  the  j)ea,  for  garden  culture,  I  chofc,  for  a  (imilar  purpofe, 
the  nujre  hardy  varielies  ufually  fown  in  the  fields.  Bv  in- 
troduein<:;  the  farina  of  the  largeft  and  mod  luxuriant  kinds 
into  the  bloflbms  of  the  mod  diminutive,  and  by  rcverfjng 
this  procefs,  1  found  that  the  powers  of  the  male  and  female, 
in  their  effecls  on  the  offspring,  are  exa6llv  equal.  The 
vigour  of  the  growth,  the  fize  of  the  feeds  produced,  and  the 
feafon  of  maturitv,  were  the  fame,  though  the  one  was  a  very 
early,  and  the  other  a  late  variety.  I  had,  in  this  experi- 
ment, a  dri-kino-  inftance  of  the  dimulative  cffefts  of  crollinor 
tlie  breeds;  for  the  inialicll  variety,  whofe  height  rarely  ex- 
ceeded two  feet,  was  increafed  to  fix  feet;  whild  the  heinht 
of  the  large  and  luxuriant  kind  was  very  little  diminiilicd. 
By  this  procefs,  it  is  evident,  that  any  number  of  new  varie- 
ties may  be  obtained  ;  and  it  is  highly  probable,  that  many 
of  thefe  will  be  found  better  calculated  to  corrcA  the  defe^fls 
of  different  foils  and  (iUia[ions,  than  any  we  have  at  prefent ; 
for  I  imagine  that  all  we  now  poffels,  have  in  a  i^reat  mea- 
fure  been  the  produce  of  accident;  and  it  will  rarely  happen, 
in  this  or  any  other  cai'e,  tliat  accident  has  done  all  that  art 
will  be  found  able  to  accomplifh. 

The  fuceels  of  my  endeavours  to  produce  improved  va- 
rieties of  the  j)ea,  induced  me  to  try  lome  experiments  on 
wheat;  but  thele  did  not  fncceed  to  my  expexSlations.  I 
readily  obtained  as  many  varieties  as  1  willied,  by  merely 
fowing  the  different  kinds  together ;  for  the  (tincture  of  the 
bloffom  of  this  plant  (unlike  that  of"  the  pea)  freely  admits 
the  ingrefs  of  adventitious  farina,  and  is  thence  very  liable 
to  fport  hi  vuilctiea;.     Sgnic  ol  ihofe  I  obtained  were  cxcel- 
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lent  J  otiiers  very  bad  ;  and  none  of  them  permanent.  By 
feparating  the  Ijcft  varieties,  a  moft  abundant  crop  was  pro- 
duced ;  i)ut  its  quality  was  not  quite  equal  to  the  quantity, 
and  al!  the  difcardcd  varieties  a<iain  made  their  appearance. 
It  appeared  to  me  an  extraordinary  cireumftance,  that  in  the 
vears  1793  and  1796,  when  almo(t  the  whole  crop  of  com  in 
tile  iiland  was  bbglitcd,  tiie  varieties  thus  obtained,  and  thefc 
only,  efcaped,  in  this  neighbourhood,  though  fown  in  feveral 
drfl'crent  foils  and  fituations. 

My  fuccefs  on  the  apple  (as  far  as  long  experience  and  at^ 
tention  have  enabled  me  to  judge  from  the  cultivated  appear- 
ance of  trees  which  have  not  yet  borne  fruit)  has  been  fully 
equal  to  mv  hopes.  Buf,  as  the  improvement  of  this  fruit 
was  the  firfl;  object  of  my  attention,  no  probable  means  of 
improvement,  either  from  foil  or  afpe6t,  were  negle<Sled.  The 
plants,  however,  which  I  obtained  from  my  eflbrts  to  unite 
the  good  qualities  of  two  kinds  of  apple,  feem  to  poflefs  the 
greateft  health  and  luxuriance  of  growth,  as  well  as  the  moll 
promifmg  appearance  ii^  other  refpefts.  In  fome  of  thefe, 
the  character  of  the  male  appears  to  prevail ;  in  others,  that 
of  the  female ;  and  in  others,  both  appear  blended,  or  neither 
i?  diftingulfliable.  Thefe  variations,  v.  hich  were  often  ob- 
iervable  in  the  feeds  taken  from  a  fingle  apple,  evidently 
arife  from  the  want  of  permanence  in  the  characl:er  of  this 
fruit  when  vaifcd  from  feed. 

The  refults  of  iimilar  experiments  on  another  fruit,  the 
grape,  were  nearly  the  Htme  as  of  thofe  on  the  apple,  except 
that,  by  mingling  the  fitrina  of  a  black  and  a  white  cape, 
iuft  as  the  blolVoms  of  the  latter  were  expanding,  I  fomc- 
timcs  obtained  plants,  from  the  fame  berry,  fo  diflimilar, 
that  I  had  good  rcafon  to  believe  them  the  produce  of  fuper- 
fit-tation.  Ey  taking  off  the  cups,  and  dcftroying  the  imma- 
ture male  parts,  (as  in  the  pea,)  I  porfec^lly  fuccecded  in 
combining  the  charat^lers  of  different  varieties  of  this  fruit, 
as  far  as  the  changes  of  form,  and  autunmal  lints,  in  the 
leaves  of  the  offspring,  will  allow  me  to  iudge, 

Mnnv  experiments,  of  the  fltme  kind,  were  tried  on  other 
plants;  but  it  Is  fulficient  to  fay,  that  all  teiuUd  to  evince, 
tliat  iuipiu\ed  varieties  of  every  fruit  and  efeukiU  plant  may 
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DC  obtained  by  this  proccfs,  ami  that  nature  intended  that  a 
fcx'ual  intercourfe  fhonld  take  place  betweea  neighlKmriu<»' 
plants  of  the  fame  fpccies.  The  probability  of  this  will,  I 
think,  !)e  apparent,  when  we  take  a  view  of  the  variety  of 
methods  which  nature  has  taken  to  difperle  the  farina,  evca 
of  thofe  plants  in  which  it  has  placed  the  male  and  female 
parts  within  the  Hime  empalement.  It  is  often  fcattered  bvaa 
elaftic  exertion  of  the  filaments  which  fupport  it,  on  the  firft 
opening  of  the  bloHom  ;  and  its  exceflive  lightnefs  renders  ii 
capable  of  being  carried  to  a  great  diitance  by  the  wind.  Its 
pofition  within  the  bloflbm  is  generally  well  adapted  to  place 
it  on  the  bodies  of  infects ;  and  the  villous  coat  of  the  nu- 
merous family  of  beeSj  is  not  lefs  well  calculated  to  carry  it, 
I  have  frequently  obferved,  with  great  pleafurc,  the  difperfion 
of  the  farina  of  fonie  of  the  grafl'cs  when  the  lun  had  juft 
rifen  in  a  dewy  morning.  It  feemed  to  be  impelled  from  the 
plant  viith  confiderable  force;  and,  being  blue,  was  eafily 
vifible,  and  very  ftrongly  refembled,  in  appearance,  the  ex- 
plofion  of  a  grain  of  gunpowder.  An  examination  of  tlic 
llru6lure  of  the  blofl'oms  of  many  planets,  will  immediately 
point  out,  that  nature  has  fomething  more  in  view,  than  that 
its  own  proper  males  (liould  fecundate  each  blolTom ;  for  the 
means  it  employs  are  always  thofe  bell  calculated  to  anfv.er 
the  intended  purpofe.  But  the  farina  is  often  fo  placed,  that 
it  can  never  reach  the  fumniit  of  the  pointal,  unlefs  by  ad- 
ventitious means ;  and  many  trials  have  convinced  me,  that 
it  has  no  action  on  any  other  part  of  it.  In  promoting  this 
fcxual  intercourfe  between  neighbouring  plants  of  the  fame 
fpecies,  nature  appears  to  me  to  have  an  important  purpofe 
in  view;  for,  independent  of  its  ftimnlative  poucr,  this  in- 
tercourfe certainly  tends  to  confine,  within  more  narrov-'" 
limits,  thofe  variations  which  accidental  richncfs  or  poverty 
of  foil  ufually  produces.  It  may  be  objei^ed,  by  thofe  who 
admit  the  exiftence  of  vegetable  mules,  that,  under  this  ex- 
tenfive  intercourfe,  thefe  muft  have  been  more  numerous  j 
but  my  total  want  of  fuccef:^,  in  many  endeavours,  to  produce 
H  fingle  mule  plant,  makes  me  much  difpofed  to  believe  that 
hybrid  plants  have  been  miftakcu  for  mules ;  and  to  dnubt 
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(with  all  the  defurcncc  I  feci  for  the  opinions  of  Linnsul 
and  his  illudi-ious  followers)  whether  nature  ever  did,  or 
ever  will,  jierniit  the  prod'.iAion  of  fuch  a  monfltr.  The 
cxiltcncc  of  numerous  niuljs  in  the  animal  world,  between 
kindred  fpecies,  is  allowed  ;  but  nature  has  here  guarded 
again/l  their  produdlion,  by  impelling  everv  animal  to  fetk 
its  proper  mate ;  and,  amongft  the  feathered  tribe,  when, 
from  perverfion  of  appetite,  fcxual  intercourfe  takes  place 
between  thofe  of  di(lin*il  genera  -,  it  has,  in  fonje  inftances 
at  lead,  rendered  the  death  of  the  female  the  inevitable  con- 
fequencc.  But,  in  the  vegetable  world,  there  is  not  any 
thing  to  direct  the  male  to  its  proper  female:  its  farina  is 
carried,  by  winds  and  infects,  to  plants  of  every  difiercnt 
genus  and  fpecies ;  and  it  therefore  appears  to  mc,  (as  vege- 
table mules  certainly  arc  not  common,)  that  nature  has  not 
permitted  them  to  exi(l  at  all. 

I  cannot  difmifs  this  fubjccl  without  exprefilnc;  my  regret, 
that  thofe  who  have  made  the  fcience  of  botanv  their  ftudv, 
Ibould  have  confidcred  the  improvement  of  thofe  vegetables 
v\hich,  in  their  cuhivaled  ftate,  aObrd  the  largcll:  portion  of 
fubliftence  to  mankind  and  other  animals,  as  little  conne(!iled 
with  the  object  of  their  purfuit.  Hence  it  has  happened, 
that  whiKl  much  attention  has  been  paid  to  the  impro\e- 
ment  of  every  fpecies  of  ufcfiil  animal,  the  moll  valuable 
cfculent  plants  have  been  almoft  wholly  ncglei^\ed.  But, 
when  the  extent  of  the  benefit  which  would  arife  to  the 
a^rricuUurc  of  the  country,  from  the  jiolTeflion  of  varieties  of 
plants  which,  with  the  i'amc  extent  of  foil  and  labour,  would 
afibrd  even  a  imall  increafe  of  produce,  is  confidcred,  this 
this  lubjc(.""t  appears  of  no  Inconliderable  importance.  The 
imnrovemont  of  animals  is  attended  wiih  nuich  expenfe, 
and  the  improved  kinds  nccclfarilv  extend  thcmlelves  llowly; 
but  a  fmglc  bullicl  of  improved  wheat  or  peas,  may  in  ten 
years  be  made  to  aliord  Iced  enough  to  iupply  I  he  whole 
irtand  ;  and  a  fmglc  apple,  or  other  fruit-tree,  may  within 
the  fame  time  be  extended  to  every  garden  in  it.  Thefe 
cuniiderations  have  been  the  caufe  of  my  adtlrefiing  the  fare- 

*  This  is  faid  to  hz  the  cafe  wiih  the  drake  and  the  he;i. 
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going;  obfervatlons  to  you  at  this  time;  for  it  was  much  my 
\vi(h  to  have  afccrtained,  before  I  wrote  to  you,  whether  in 
any  inftance  a  fjngle  plant  can  be  the  offspring  of  two  male 
parents.  The  dccifion  of  that  queftion  muft  of  neceffity  have 
occupied  two  years,  and  mufi  therefore  be  left  to  the  left  of 
future  exneriment. 


II.  Chemical  Experiments  and  Ohfcr'vathns  on  the  Frepara- 
iion  of  Sugar  from  vegetable  Produdions  found  in  Europe. 
By  SiGisiiuND  Frederick  Hermbstadt  *. 

JL  HE  chemical  examination  of  vegetable  fubftances,  and 
the  refcarches  made  refpecling  their  admixture  and  compo- 
nent parts,  furnifli  fufficient  proofs  that  the  Eaft  and  Wefl 
Indies  are  not  the  only  countries  which  nature  has  bleflTcd 
with  faccharine  plants.  Saccharine  matter  is  diffufed  in  fuch 
abundance  throutrhout  the  vegetable  kinirdom,  that  nothing; 
is  neceflary  but  perfeverance  to  difcover  thofe  individual  links 
of  the  grand  chain  from  which  it  may  be  extrafted  in  the 
greateft  plenty,  in  the  pureft  manner,  and  at  the  chcapeft 
rate. 

Of  all  the  plants  hilberLo  examined  for  this  purpofe.  There 
is  none,  without  doubt,  that  approaches  fo  near  to  the  fugar- 
rane  as  the  -maple-tree,  particularly  the  .fugar-maple  acer 
faccharinum,  and  the  filvcr- maple  acer  daiycarpnnn.  Thefc 
trees  have  been  employed  in  North  America  more  than  half 
a  century  for  making  fugar,  and  during  the  laft  eight  vears 
with  very  great  fucccfs.  I  have  learned  by  mv  own  experi- 
ments, purpofcly  made  on  various  kinds  of  the  maple,  and 
on  a  pretty  large  fcale,  for  three  years,  fince  the  winter  of 
1796,  not  only  that  they  may  all  he  employed  with  greater 
or  Icfs  advantage  for  the  produftion  of  fugar,  but  that  the 
fugar  and  (ilvcr  maples  which  grow  in  Germany,  and  even 
on  indifferent  foil,  when  their  juice  is  boiled,  will  produce 
fugar  fully  equal  to  the  raw  or  mofcavado  fugar  of  t'le  Weft 
Indies,  and  at  fo  cheap  a  rate,  that  a  pound  will  not  coll 

•  Finn  ScbrifUfi  da  Gcfillf^huft  natioJorftLniJcr  FnuuJe  sji  Bidrif 
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more  than  four-pence  or  five-pence.  But  it  may  be  readily 
feen,  that  when  this  labour  can  be  undertaken  on  a  large 
fcalc,  in  which  cafe  one  workman,  during  the  procefs  of 
tapping,  might  be  able  to  attend  500  trees,  ^nd  if  the  liquor 
could  be  boiled  with  coals  or  turf,  a  pound  of  fuch  fugar 
would  not  coft  nearly  lb  much.  The  procefs  of  boiling 
the  juice  is  fo  fimple  that  it  may  be  undertaken  by  every 
farmer.  As  a  proof  of  this  I  fliall  obferve,  that  Count  Von 
Podevils,  of  Gufon,  having  brought  his  huntfman  to  me 
in  order  that  he  might  be  prefent  at  the  boiling  of  maple 
juice,  and  to  learn  the  method,  he  foon  after  tried  the  pro- 
cefs himfelf  on  his  mafter's  eftate,  and  fent  him  a  pretty 
large  portion  of  maple  fugar  as  a  fpeelmcn.  But  it  appears, 
from  various  experiments,  that  the  fugar  and  filver  maples 
are  the  propereft  for  this  purpofe.  As  the  afli-lcaved  maple, 
acer  negujido]  common  nvA'^Xe^  acer  campcjlre)  Norway  ma- 
ple, acer  plantoidfs ;  great  maple  or  baftard  fycamore,  acer 
pfeiido-platanus ;  and  all  the  other  fpecies,  arc  Icfs  abundant 
in  juice,  and  as  the  juice  contains  lefs  faccharine  matter, 
the  manufaiSluring  of  maple  fugar  can  be  expected  to  become 
advantageous  only  when  fufficient  plantations  of  the  fiKer 
and  fugar  maples  have  been  formed,  and  have  come  to  ma- 
turity, which  will  require  a  period  of  from  twenty-five  to 
thirty  years  *. 

In 

*  I  cannot  omit  taking  this  opportunity  to  refute  fome  ridiculous  ideas 
which  have  been  entertained  in  regard  to  the  maple.  Sometimes  it  is  i'aid 
.that  it  is  apt  to  be  killed  by  the  i'everity  of  the  froft  in  winter;  fomttimts 
vliat  it  dicS  after  being  tapped;  and  fometimes  that  it  is  deftroycd  by  ca- 
terpillarr.  In  regard  to  the  firft  objeftion,  I  fliall  refer  to  the  maple  plan- 
lafions  of  Coniu  Veltlieim  at  Ilarbkc,  The  greater  part  of  the  fugir  and 
filver  maples  there  arc  above  thirty  years  old;  they  withftood  the  cold 
winters  of  the  years  17/6,  17SS,  and  1795;  and  will  ftill  cm-inue  to 
thrive,  for  the  leiA  trace  of  corruption,  not  even  in  the  branches,  can 
beobfcrved  in  tium.  Rluft  not  tliefc  trees  have  been  long  ago  dtftroyed.  if 
tiiey  arc  fo  liabli;  to  fufFer  from  the  effects  of  froU  •  In  regard  to  the  I'e- 
cond  objc6iion.  that  alio  may  be  refuted  bv  experience.  The  ma^>lcs  at 
Harbke  have  been  tapped  two  years  fuccelTivtlv  without  one  of  thcra 
being  hurt ;  on  th;'  contrary,  ihty  produced  blolFoms  and  feeds  the  hd- 
lowing  rjMing.  This  winter  Count  \eltheim  caufed  them  to  be  tapped, 
fyr  tJic  third  time.     In  the  like  manner,  levcral  trunks  of  die  acer  pfcu^C' 
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In  order,  therefore,  that  Germany,  and  in  particular  the 
Pruffian  Hates,  may  not  be  fo  long  deprived  of  an  opportu- 
Jiity  of  eftablifliing  manufa6lories  of  fugar  from  indigenous 
productions,  it  would  be  of  great  benefit  if,  among  the  many 
faccharinc  plants  which  nature  has  beftowed  on  Germany, 
one  were  difcovercd  capable  of  producing  a  fubftitute  for 
Weft  India  fugar,  until  plantations  of  the  maple-tree  can  be 
formed.  This  confideration  induced  mc,  while  employed  in 
refearches  refpe6ling  maple  fugar,  to  begin  a  feries  of  expe- 
riments, the  obje6l  of  which  was,  to  examine  what  the  old 
and  modern  chemifts  had  done  on  this  fubjcft,  and  to  en- 
large their  difcoveries  by  my  own.  The  refult  of  my  expe- 
riments was  as  follows : 

I.    Experimeni  on  TurViJJj  Wheal  in  order  to  procure 
Sugar  from  it. 

TuVkifli  wheat,  {zea  mays,)  according  to  Mr.  Von  Jufti  *, 
contains  a  great  deal  of  real  fugar  in  the  knots  of  the  young 
llalks.  Mr.  Jacquin,  of  Vienna  f,  frequently  fucceeded  in 
preparing  fugar  from  the  ftalks  of  Turkifli  wheat;  and  the 
fame  thing  is  alTerted  by  Mr.  Marabelli  in  a  treatife  which 
he  publidied  on  this  fubjeft.  The  manufacturing  of  fugar 
from  the  ftalks  of  Turkifh  wheat,  and  efpecialiy  fuch  as  grows 
in  a  marftiy  foil,  has  been  tried  alfo  in  Italy  on  a  large  fcale  j 
but  it  has  been  found  that  the  fugar  procured  from  this  pro- 
duction is  too- dear,  when  the  price  of  it  is  compared  with 

flaiar.us  and  acer  planto'ides,  in  the  forefts  of  Piince  Henry  of  Pniflia  at 
Rhcinlbcrg,  wefc  tapped  laft  winter  ( 1798)  without  one  of  tliem  fuftain- 
ing  the  leaft  injury.  In  order  to  try  how  far  it  was  poHibie  to  kill  a 
inaplc-tree  by  tapping,  I  cagfed  two  trunks  to  be  bored  with  twenty-four 
holes  each,  and  when  the  fap  had  ceafed  flowing,  the  holes  not  only  were 
icft  open,  but  eighteen  deep  wounds  were  made  in  each  tree  with  an  axe, 
and  all  the  branches  were  lopped  off;  yet  both  thcfc  trees  remained  found, 
E;id  next  iummer  all  the  wounds  Iwd  clofed  up  of  themfelves.  The  cafe 
is  not  the  fame  with  the  birch,  which,  when  tapped,  and  deprived  of  3 
prcat  deal  of  fap,  imrpediately  dies.  The  third  objcftion  is  fo  ridi- 
culous, and  fo  contrary  to  experience,  that  nothing  needs  be  faid  on  the 
fuujeft.— H.  _ 

"*•  See  his  Oconom.  Scbrlften,  Part  I.  p.  397,  and  Part  II.  p.  191, 

t  CrcU's  Cb(m.  Annalen  for  1794,  Vol.  I.  p.  96. 
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that  of  raw  fugar.  As  my  principal  object  was  to  be  con- 
vinced of  this  by  my  own  obfcrvalion,  I  made  the  following 
experiments : 

I  fowed  for  this  purpofe,  in  the  fiinimcr  of  the  year  1796, 
on  a  pretty  good,  but  fonicwhat  niarfhy  foil,  a  certain  quan- 
tity of  Turkifii  wheat.  When  the  young  plants  were  about 
fix  inches  in  height,  the  leaves,  on  being  chewed,  had  a 
fweetifli  tade,  but  the  flalks,  particularly  at  the  joints,  had 
a  real  faccharinc  taftc.  Thcfe  young  plants  were  cut  clofe  to 
the  ground,  and,  after  they  had  been  freed  from  the  leavea 
and  dirt  adhering  to  them,  ten  pounds  of  them  were  bruifed 
in  a  flone  mortar,  and  the  juice  exprcfl'ed.  This  juice, 
which  weighed  three  pound?,  and  which  had  a  fweet  but 
herbaceous  taftc,  was  clarified  with  the  white  of  an  egg  ;  and 
the  liquor,  which  was  now  of  a  bright  yellow  wine  colour, 
and  which  h;\d  loft  almoft  entirely  its  unplcafant  tafte,  was 
infpilTated  to  the  confiftence  of  fyrup,  eight  ounces  of  which 
\vould  have  afforded  an  agreeable  fyrup  fit  for  ufc. 

3.  Examination  of  the  Ears  oj  TurViftj  Wheat, 

As  the  young  ears  of  Turkifli  wheat,  when  they  are  jufi: 
beginning  to  be  formed,  have  a  very  agreeable  faccharine 
tafte,  thefe  alio  were  fubjccled  to  examination.  Ten  pound-^ 
of  them,  freed  Irom  the  furrounding  leaves,  being  bruifed 
in  a  ftonc  mortar,  and  then  preifed,  gave  four  pounds  of  a 
milky  juice,  which  could  not  be  perleclly  clarilied  by  the 
while  of  an  egg.  When  evaporated  flouly  to  the  confiltence 
of  fyrup,  I  obtained  from  the  above  quantity  of  juice  nine 
ounces  of  a  brown  well  laftid  fvrup;  which,  however,  was 
diftinguifncd  by  a  greater  abiuulance  of  (limy  matter  than 
the  former. 

^.  Examination  of  the  Stalks  of  Turki/b  IVbeat  at  a  later 
Period  of  Growth. 

Twentv  pounds  of  the  ftalks  of  this  plant  at  a  more  ad- 
vanced period  of  growth  being  chopped,  were  bruifed  in  a 
ftone  mortar  with  a  little  water,  and  the  juice  was  exprefled. 
This  juice,  which  had  an  unplcafant  herbaccQus  and  fome- 
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what  fharp  tafte,  when  clarified  as  befcTTC,  with  the  white  of 
an  egg,  and  then  inrpifiated,  gave  twelve  ounces  of  fyrup, 
which  had  adifagreeablefaline  tafie,  and  might  be  confidcr^jd 
rather  as  a  vegetable  extra£l  than  a  fvrup. 

4.   Expcrlmetii  7}iacle  lo  obtain  drj  Sugar  from  Turh'i/h  JVhcat. 

To  try  how  far  it  was  poflible  to  obtain  cryftallifed  fugar 
from  this  plant,  a  quantity  of  f;/rup  prepared  from  the  young 
ftalks,  and  another  procured  from  the  ears,  were  each  dil- 
folved  by  newly  made  lime-water,  and  then  boiled  flowly, 
during  which  procefs  a  great  deal  of  impurities  were  thrown 
up.  When  the  liquors  vv'ere  firained  through  a  woollen 
cloth,  each  of  them  was  infpidiued  feparately  to  the  con- 
filtence  of  thick  fyrup,  and  fuffered  to  remain  for  eight 
months  in  a  glafs  in  a  place  moderately  v.arm.  At  the  end 
of  that  time  I  found  fmall  cryltals  of  real  fugar  (hot  up  in 
them;  but  it  was  with  great  difiiculty  they  could  be  fcpa- 
ratcd  from  the  fluid  part,  the  quantity  of  which  was  far 
greater.  Each  of  the  fyrups  was  therefore  inipi Hated,  at  a 
gentle  heat,  to  complete  drynefs,  and  the  dry  mafc  was  then 
digefted  with  fix  parts  of  rectified  fplrit  of  wine.  The 
liquor,  llill  warm,  being  fpeedily  drained  through  a  piece  of 
linen  as  the  undilTolved  flimy  parts  remained  behind,  real 
fugar  of  a  yellowifh  colour  eryllallifed  from  the  fpirituous  fo- 
lution  on  coolintr.  The  alcohol  was  now  drawn  off  from  the 
remaining  liquor,  and  more  fugar  was  obtained  from  the  re- 
fiduum  by  flow  evaporation.  I  procured  in  the  whole  from 
the  fyrup  produced  by  the  young  flalks,  two  ounces ;  and 
from  that  produced  by  the  young  ears,  one  and  a  half  ounce 
of  fugar. 

By  this  it  is  fuffnciently  proved  that  real  fugar  may  be  ob- 
tained both  from  the  youncr  fVefli  flalks  and  from  the  youno; 
ears  of  Turkifli  wheat.  The  fcparation  of  it,  however,  from 
the  gummy  and  other  parts  with  which  it  is  combined,  is 
attended  with  fo  much  difficulty,  and  the  produce  in  general 
is  fo  fmall,  that  a  pound  of  raw  fugar  of  this  kind  will  not 
coft  lefs  than  a  dollar;  fo  that,  in  an  economical  point  of 
view,  no  advantage  can  be  expelled  from  the  preparation  of 
fugar  in  this  manner, 
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K,    Hxpcrhiicnt   made  to    ohtn'in    Sugar  from    Siherlait 
C'JiU'-piirJjiip^ 

The  Ruflian  or  Kanitfchatfdale  cow-paiTnip,  Heracleurrt 
fphondjUum  Linn.  Herticleuui  Sebiricum  has  been  long 
known  as  a  faccbarlne  [jlant.  According  to  Steller,  it  is 
the  nioft  abundant  in  facrharine  matter  next  to  the  fugar- 
cane.  "^  The  Ruflians  call  it  fAcet-hcrb,  and  the  inhabitants 
of  Kamtfchatka  Z'..//t^.  According  to  Cmelin,  it  is  in  no- 
thing ditlerent  tVuni  connnon  bear's  l)rcech  ;  but  according 
to  others,  it  forms  a  peculiar  fjiecics  Spbondjiium  Panaces. 
The  natives  of  Knnnfchatka  gather  the  (tcms  and  large  ftalks 
of  the  leaves,  and  having  freed  them  from  the  leaves,  fcrapc 
the  external  rind  with  niufele-lhells,  and  then  leave  them  to 
drv  in  the  fun. 

Th.e  natives  of  Kamtfchatka  geiierally  chew  thefe  dried 
ftalks  in  order  to  extraft  from  them  the  faccharine  matter. 
When  the  nioifture  of  the  juice  has  been  evaporated  in  the 
fun,  tiie  furfaee  of  the  (Icin  becomes  covered  with  a  white, 
faccharine,  mealy  fubftancc,  which  is  feparated  by  {liaking 
the  ftalks  in  leathern  bags,  and  which  is  then  prefcrvcd  as 
powder  fugar.  Forty  pounds  of  dried  ftcms  produce,  how- 
ever, fcarcclv  a  quarter  of  a  poiuid  of  this  fugar,  which  there- 
fore is  fcarce.  The  ftcms  and  roots  of  this  plant  are  em- 
ployed alfo  bv  the  natives  of  Kamtfchatka  for  preparinjr  a 
kind  of  brandy  f. 

As  I  did  not  thul  the  floms  of  this  plant  ncarlv  fo  abun- 
dant in  faccharine  m.atcr  a<5  thofe  growing  in  Siberia  are  faid 
to  be,  I  collefted  about  four  pounds  of  the  roots  in  the  end 
of  harvcft:  they  had  a  fweetifli  taftc,  fomething  like  that  of 
parfnipj;.  I  fcraped  oft'  the  rind  and  then  dried  them,  but  I 
could  obfei~ve  on  them  no  faccharine  incruftation.  I  therc- 
fjrc  rafpcd  the  whole  four  pounds,  kneaded  the  rafpings  with 
water,  and  exprcfTed  the  juice,  which  had  a  fweetifli  and 
fomewhat  rtiarp  lafte.  I  then  boiled  it  with  the  white  of  an 
eirg,, by  which  it  was  clarified;  and  having  infpiflatcd  the 
liquor,  it  produced  lix  ouiices  of  u  brown  and  not  unplcafaut 

*  Stclltr's  Rt/J'i:  )ia(b  KaiNtfcbada,  p.  84. 
f  Gmcliu  y.'u;u  Stiii.-m,  \'oI.  I.  p.  114. 
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fyrup,  in  which,  after  the  end  of  three  mouths,  a  kiiid  of 
brown  ffranulatecl  fu<2:ar  had  crvltalliicd.  This  fu::;ar,  ho^:r- 
ever,  was  not  free  from  a  foreign  taite.  That  fugar  can  be 
obtained  from  this  plant  is  therefore  proved,  but,  in  an  eco- 
nomical point  of  view,  neither  the  fugar  nor  the  fyrup  it  pro- 
duces would  be  advantageous,  as  both  would  be  too  ex- 
penlive.  It  is  not  improbable  that  this  j)lant  in  our  climate 
is  lefs  abundant  in  fugar  than  that  found  in  Kamtfchaika. 

6.  Experimait  zvilh  the  Juice  of  Grapes  in  order  to  obtain 
Sug,u: 

The  licjuor  obtained  from  perfcftly  ripe  orapcs^  c^identlr 
fliows,  by  its  fweet  talte,  that  it  contains  abundance  of 
faccharine  matter,  but  mixed  with  a  g.eat  deal  of  muci- 
lage. In  order  that  I  might  trv  how  far  it  was  poflible  to 
procure  from  it  real  fugar,  or  at  leait  fyrup,  fit  for  cl^nncftic 
purpofes,  I  undertook  the  f  )!lowing  experiment : — Eie;Ut 
Berlin  quarts  of  juice  obtained  from  perfectly  ripe  and  fweet 
grapes,  by  merely  fullering  it  to  diltil  fpontaneouOy,  was 
mixed  with  the  white  of  an  egg,  then  boiled  and  clarified, 
and  afterwards  filtered.  The  clear  filtered  liquor  being  eva- 
porated, gave  three  pounds  of  a  fyrup  not  unpleafant,  but 
which  had  a  fomewhat  fouriih  tafie.  To  free  it  from  its 
acidity  it  was  di'Jolved  in  lime-water,  till  it  appeared  by  re- 
agents that  it  contained  no  more  free  acid.  The  liquor  was 
then  once  more  clarified' with  the  white  of  an  ^gg,  and  aoraiii 
evaporated,  by  which  means  I  obtained  a  very  pleafant  fyrup, 
but  notwithfianding  all  my  labour  I  was  not  able  to  procure 
from  it  cryitallifed  liigar,  This  fyrup,  therefore,  while  a 
feogdiead  of  new  wine  colls  fifteen  dollars,  would  be  too 
expenfive  to  be  ufcd  for  domcfuc  purpofes. 

y.  Experiments  wilb  the  Juice  of  the  IVhite  and  Black  Birch 
to  obtain  i^ugar  Jrom  it. 

Different  opinions  have  bceii  entertained  refpecling  the 
poiTibilitv  of  obtaining  fugar  from  the  juice  of  the  birch. 
As  fonie  have  alferted  that  fugar  mav  be  pmcurcd  from  this 
liquor,  while  others  have  maintained  the  contrary,  I  was 
dt'firouo  to  determine  the  queftion  by  my  own  exi>erience. 
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According  lo  Stahlharmner's  experiments  *,  eight  quarts 
of  the  juice  of  the  common  white  birch  betula  alha,  drawn 
olV  in  the  fpring,  gave  a  fmall  quantity  of  fyrup,  weaker 
than  that  obtained  from  tlie  maple,  but  fuperior  to  the 
common  brown  fyrup.  We  are  toid,  on  the  other  hand, 
by  Kahii  t»  that  a  great  deal  of  fugar  is  prepared  from  the 
juice  of  the  black  American  birch  Betula  nigra  carpmifolia^ 
called  alfo  the  fugar-birch,  but  that  this  fugar  is  not  alto- 
gether fo  fweet  as  the  maple  fugar.  By  the  kindnefs  of 
Count  Von  Veltheim,  at  Harbke,  I  was  enabled  to  obtain  a 
fudicicnt  quamitv  of  the  juice  of  both  thefe  kinds  of  birch, 
with  which  I  made  the  following  experiments: 

The  trunks  of  fifty  while  birches,  of  from  eight  to  ten 
inches  in  diameter,  being  pierced  in  the  month  of  April, 
wliich  is  the  moll  favourable  period,  gave  in  the  courfe  of 
four  days  140  Berlin  quarts  of  fap,  which  bv  infpiilatioii 
produced  two  and  a  half  j)ounds  of  brown  fyrup,  which  had 
an  unplcalant  tafte,  and  from  which  no  cryftallifable  fugar 
could  be  obtamed. 

On  the  other  hand,  ten  trunks  of  the  black  birch  which 
had  been  tajiped,  gave  in  the  courfe  of  ten  days  fifty  quarts 
of  fap,  which  produced  bv  inf}-)i(ration  one  pound  and  a  half 
of  very  good  fvrup  ;  which,  however,  was  far  inferior  to  that 
obtained  from  the  maple,  though  it  was  better  than  common 
fvrup,  and  therefore  J  am  induced  to  believe  that  Stahlham- 
mer  for  his  experiments  muft  have  employed  the  black  birch. 
In  the  courfe  of  four  months  a  confiderable  portion  of  iucar 
had  cryltalHfed  frou)  the  juice  of  this  birch.  It  is  therefore 
proved  that  real  fugar  mav  be  obtained  trom  the  fap  of  the 
black  birch,  but  inferior  in  quality  to  that  of  the  nuiple-tree, 
and  much  more  expcnfive. 

8.  Experhnents  iv'ith  the  JVhlie  Bctt  Beta  clcla  alba. 

The  late  Margraf  made  various  experiments,  above  fifty 
years  ago,  with  feveral  kinds  of  beet-root,  in  order  to  try 
how  far  it  was  poffiblc  to  procure  fugar  from  them,  and 
aceordin»>;  to  his  ou  n  account  he  fuceeeded  in  ohiainins:  from 

*  7'm'ifn/?/o>ii  of  the  SzvfcTiJb  Accutcviy  of  Scicucis,  Vol.  XXXV.  p.  335. 
f  />:./.' \ol.  XI il.  p.  151. 
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the  Beta  cicla  not  only  good  fyrup,  but  fugar,  fit  for  domeftic 
purpofes.  Two  pounds  of  frefh  roots  gave  on  drying  half  a 
pound ;  and  from  this  quantity  he  produced,  after  extracting 
the  juice  by  means  of  rectified  fpirit  of  wine,  half  an  ounce  of 
good  fugari 

In  confequence  of  thefe  experiments  I  took  136  roots, 
which  weighed  fixty-eight  pounds,  and  having  bruifed  them 
and  expreflfed  the  juice,  I  poured  tepid  water  over  the  refidu- 
um,  exprefled  the  juice  again,  and  obtained  altogether  twenty 
quarts  of  juice.  This  juice  I  evaporated  to  one-third,  then 
added  to  it  twenty  quarts  of  frefh  lime-water,  and  boiled  the 
whole  for  half  an  hour.  The  clear  liquor,  which  was  of  a 
yellow  wine  colour,  being  filtered  when  cool,  and  then  in- 
fpiflated,  gave  fix  pounds  of  a  pleafant  brownifli-yellow  tranf- 
parent  fyrup.  A  part  of  this  fyrup  I  poured  into  a  fomewhat 
deep  glafs  evaporating  vefTel,  in  the  infide  of  which  I  placed 
fomc  glafs  rods,  and  fufFered  the  liquor  to  evaporate  in  a 
moderately  warm  place  for  fixteen  weeks,  at  the  end  of  which 
I  found  the  glafs  rods  covered  with  cryftals  of  fugar,  fome  of 
which  were  as  large  as  lentils,  and  others  as  peas,  and  which 
had  a  perfe6l  refemblance  to  yellow  fugar-candy.  As  the 
quantity  of  thefe  beets  which  I  employed  coft  half-a-crown, 
and  as  the  reft  of  the  expenfe  amounted  only  to  about  eight- 
pence,  a  pound  of  fuch  fyrup  would  coft  no  more  than  fix- 
pence  or  feven-pcnce,  which  fufficiently  proves  that  it  might 
be  ufed  as  a  fubftitute  for  common  fugar  fyrup.  Sugar  alfo 
fit  for  domeftic  purpofes  might  be  made  from  it ;  and  though 
it  would  be  Inferior  to  maple  fugar,  and  though  the  procels 
for  obtaining  it  would  be  fomewhat  tedious,  it  might  be 
ufed  with  advantage  when  we  confider  the  high  price  of 
common  fugar. 

[To  be  concluded  in  the  nexr  Number. "j 
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III.  Ohfervathns  on  the  TLvening  and  'Morning  Dew,  ma 
Letter  addrejfcd  to  C.  Hassenfratz,  0/  the  tolytecbmc 
School,    By  C.  A.  Pkieuu  *. 


A. 


.S  you  requefi:  me  to  give  you  in  writing  the  fubftauce 
of  what  I  faid  a  few  da)s  ago  refpccting  the  phenomena  of 
the  evenincr  and  morning  dew,  I  (liall  endeavour  to  gratify 
your  vvilhes;  being  as  defirous  as  you  are,  that  fomc  utility 
may  refult  from  it  to  the  voung  eitizcns  whom  you  inftruct. 
The  evening  and  morning  dew  occur  to  us  fo  frequently, 
and  in  fo  many  climates,  that  there  is  reafon  to  be  allonidied 
that  philofophcrs  fliould  have  hitherto  paid  fo  little  attention 
to  thefe  phenomena,  and  been  contented  with  the  vagu« 
explanations  given  on  the  fubject.  In  the  year  1788,  I  often 
had  occallon  to  ride  out  in  the  morning  and  evening;  and 
being  thus  expofed  to  the  imprcflions  of  the  dew,  I  reflecled 
particularly  on  the  circumftances  of  thefe  phenomena,  which 
have  been  as  yet  fo  little  examined.  I  well  knew  that  moif- 
ture  depofited  on  bodies  placed  in  the  open  air  at  the  time 
of  funlet,  was  not  the  fame  as  that  fecn  afterwards  on  thefe 
bodies  at  the  period  of  funrife  :  that  confequently  there  was 
an  interruption  in  the  phenomenon;  an  evaporation  of  the 
dew  or  water  which  appeared  in  the  evening,  and  a  new 
production  of  water  in  the  morning.  I  was  acquainted  alfo 
with  this  partial  explanation  in  regard  to  the  evening  dew, 
Hjiz..  that  the  nioifture  feen  in  the  evening  arifes  from  the  air 
being  no  longer  able  to  retain  the  water  which  it  held  in  fo- 
lutiou  during  the  day.  But  whence  that  wind  which  always 
proceeds  from  the  quarter  where  the  fun  is,  and  which  al- 
ways accompanies  this  precipitation  of  water  ?  And  befides, 
how  happens  it,  that  when  the  fun  is  about  to  ajipear  above 
the  horizon,  and  even  after  it  has  been  fomewhat  heated  by 
his  prefence,  there  IhoulJ  be  oecafioned  a  greater  cold,  a 
Uronger  wind,  and  a  more  abundant  precipitation  of  water 
than  in  the  evening?  To  folve  this  difficultv  I  had  recourfe 
to  thofe  fundamental  principles  by  the  help  of  which  Monge 
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has  explained,  in  fo  ingenious  a  manner,  the  greater  part  of 
the  phenomena  of  meteorology ;  and  I  foon  conceived  that 
they  were  fiifficicnt  for  the  objeA  in  queftion. 

The  principles  from  which  we  mull  fet  out,  and  which  it 
is  here  proper  to  call  to  mind,  are  the  three  following: 

I  ft,  The  air,  every  thing  elfe  being  equal,  diflolves  more 
water  in  proportion  as  it  is  denfer,  that  is  to  fay,  more  com- 
prelTed. 

2d,  It  diflblvcs  a  greater  quantity  alfo  in  proportion  as  its 
temperature  is  more  elevated. 

3d,  The  denfity  or  fpecific  gravity  of  air  which  holds  water 
in  folution,  is  lefs  than  the  fpecific  gravity  of  pure  air,  the 
prefliire  and  temperature  being  equal ;  and  this  fpecific  gra- 
vity is  lefs  according  as  the  quantity  of  water  diflblved  in  the 
air  is  greater. 

It  muft,  in  the  next  place,  be  admitted,  that  the  changes 
r)f  prcffure  and  weight  which  mav  take  place  in  fome  co- 
lumns of  the  atmofphere,  muft  necefl'arily  difturb  its  equili- 
brium, and  produce  in  it  movements  or  currents. 

Thefe  bafes  being  laid  down,  let  us  fuppofe  for  a  moment, 
to  render  our  examination  eafier,  that  the  earth,  deprived  of 
its  rotary  motion,  is  in  an  immoveable  ftate  before  the  fun; 
and  let  us  fet  afide  alfo  the  confideration  of  all  local  influ- 
ence, or  in  general  all  caufes  that  tend  to  perturb  the  regu- 
larity of  effc6ls.     In  this  ftate  of  things  what  will  take  place 
in  our  atmofphere  ?     The  air  expofed  to  the  rays  of  the  fun 
will  be  heated,  and  particularly  that  part  of  it  near  the  earth, 
1    on  account  of  its  greater  denfity  and  the  reverberation  of  the 
planet.     The  air  thus  heated  will  acquire  a  greater  diflblving 
power,  and  will  indeed  dilTolve  a  great  deal  of  water  if  there 
be  any  in  contact  with  it.     It  will  take  up  water  therefore 
Ij    from  the  fca,  from  lakes,  rivers,  and  ponds,  and  from  re- 
i    fervoirs,  the  furface  of  which  is  expofed  to  its  a6lion  :  it  will 
even  abforb  part  of  the  moifture  with  which  the  earth  may 
h   be  impregnated. 

Let  us  now  confidcr  what  will  take  place  in  a  vertical  co- 
lumn alTumed  in  the  atmofphere,  and  firft  in  one  lying  di- 
icdlly  under  the  fun.    The  air  being  heated  at  its  lower  part, 
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and  becoming  fpecifically  lighter  by  diflolvlng  water,  will 
rife  and  be  replaced  by  the  adjacent  air.  A  current,  there- 
fore, will  be  eftabliflied  in  the  column  from  the  bottom  up- 
vvards.  Were  this  column  infulated  from  the  neighbouring 
columns,  as  it  would  be  if  contained  in  a  vertical  tube,  in  pro- 
portion as  the  inferior  air  charged  with  water  rofe,  the  upper 
air  would  defcend ;  would  become  charged  with  water  in  its 
turn ;  and  would  afccnd,  and  be  continually  replaced  without 
interruption.  Befides,  the  air  holding  water  in  folution,  wher^ 
it  attained  to  a  certain  height,  and  experiencing  there  a  colder 
temperature  with  a  lefs  degree  of  preffure,  would  become 
fuper-faturatcd,  and  would  abandon  its  excefs  of  water.  There 
would  thus  be  formed  a  fog  or  cloud,  which  might  continue 
to  afcend  in  confequence  of  the  movement  it  had  acquired, 
but  which,  when  accumulated  to  a  certain  point,  would  fall 
down  in  rain.  It  may  readily  he  conceived  that  this  tranf- 
lation  of  air  from  a  lower  to  a  higher,  and  from  a  higher  to 
a  lower  fituation,  would  be  performed  by  reciprocal  infiltra- 
tion, or  by  a  current  in  both  diredlions  regularly  maintained. 
But  things  are  not  altogether  fo  in  fuch  a  vertical  column, 
becaufe  in  reality  it  is  not  feparatpd  from  th?  reft.  The  latter 
i?  fubje6t  to  the  fame  efTefts,  only  that  they  are  lefs  in  pro- 
portion as  thefe  columns  are  removed  from  the  dire6lion  of 
the  fun :  the  heat,  folution  of  water,  and  afcenfional  force, 
go  on  decreafing  the  further  they  are  diftant  from  that  direcr 
tion.  If  the  furfacc  of  the  earth,  therefore,  be  fuppofed  a 
plane,  it  will  be  necgflary  to  reprefent  the  air  which  rifes  as 
a  fort  of  cone,  with  its  fummit  direcSted  towards  the  heating 
luminary;  and  on  the  other  hand,  as  the  abfolute  gravity  of 
pach  column  is  incre^fed  by  the  whole  of  the  water  it  dif-r 
folves,  the  equilibrium  requires  that  there  ^ould  be  a  dif- 
charge  from  each,  into  the  lateral  ones  5  a  circumftance 
which  muft  evidently  be  pffetSled  where  there  is  the  lead 
prefliire.  Thus,  on  the  fan^e  fuppofition  of  the  earth  being 
a  plane,  we  ftiould  fee  the  fuperior  air  defcend  and  force  it- 
felf  along  the  fide^  of  the  cone  above  mentioned,  producing, 
by  this  oblique  motion  at  the  furface  of  the  earth,  a  current 
prcceediiig  in  every  dire6lica  from  the  quarter  of  the  fun ; 
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and  tills  current  would  be  incrcafed  by  the  vacuum  formed 
at  thofe  places  where  the  air,  fu.fficiently  elevated  and  cooled, 
precipitated  its  fuperabundaut  water. 

We  need  only  to  modify  this  image  a  very  little  to  make 
it  correfpond  with  the  contour  of  our  ^dobe.  The  conical 
furface  will  be  converted  into  a  fpherical  fegmcnt  inclofin^ 
the  enlightened  portion  of  the  earth,  and  according  to  the 
curvature  of  which,  the  before-mentioned  currents  will  be 
ellabliftied.  This  curvature  will  be  fcen  in  the  annexed 
figure,  (Plate  III.)  which  reprefents  the  globe  of  the  earth 
placed  in  the  centre  of  a  circular  ftratum  fuppofed  to  be  oc- 
cupied by  the  atmofphcre.  The  circumference  of  the  earth 
contains  twentv-four  divifions,  from  which  arife  as  many 
perpendiculars  to  its  furface,  in  order  to  give  an  idea  of  the 
variations  of  the  phenomena  from  hour  to  hour.  The  fun, 
placed  towards  S,  in  the  prolongation  of  the  line  TS,  is  fup- 
pofed  to  have  his  whole  mafs  united  in  his  centre,  which 
can  do  no  hurt  to  the  object  which  we  have  here  in  view. 
In  the  laft  place,  the  curve  ABC,  traced  out  at  random  be- 
caufe  its  law  is  unknown,  will  be  fufficient  to  give  an  idea  of 
the  effe£ls  which  we  are  defircus  of  illuftrating. 

Such,  then,  will  be  the  refult  of  the  circumftances  fuppofed  : 
Water  diflblved  by  the  inferior  air  in  the  part  expofed  to  the 
fun ;  an  afcending  movement  of  the  air  in  that  part ;  de- 
fcendine:  currents  diverguig  from  all  fides,  and  prolonging 
themfelves  over  the  earth  ;  thefe  currents  carrying  with  them 
water  which  they  have  taken  from  the  heated  columns  that 
rife,  and  which  are  forced  off  in  a  lateral  diredion ;  this 
water  thus  carried  away  precipitated,  either  becaufe  the  air, 
coming  from  the  upper  regions,  is  too  cold  to  keep  it  dif- 
fulved ;  or  on  account  of  the  diminution  of  preflure  arifing 
fi;om  the  weight  of  the  columns  being  lefs  in  proportion  to 
their  diftancc  from  that  immediately  under  the  fun;  or  in 
confequence  of  the  mixture  of  currents  with  the  atmofpheric 
air,  which  they  traverfe  at  the  furface  of  the  earth  when  that 
Siir  is  colder ;  and,  in  the  laft  place,  the  earth,  and  all  bodies 
which  the  currents  touch,  moiftened  by  the  water  precipi- 
tated. 
JCvery  one  muft  here  perceive  the  evening  and  morning 
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<J«^r,  with  the  ulnd  arrd.  the  cdd  which  accompany  them; 
but  a  few  remarks  are  ftill  nc'ccn'ary  to  complete  the  defcrip- 
lion.  We  fliall  firft  o!>ferve,  that  the  dcTcciuhng  currents 
are  prolonged  until  the  refiftancc  of  the  air  which  they  tra- 
veH'e  has  entirely  dcflroyed  their  motion.  Bifides,  we  (liail 
fee  directly  under  the  Am  a  circular  fjiacc  ven-  much  heated, 
.md  which  does  not  exhibit  to  the  inhabitants  of  that  part  of 
the  earth  the  phenomenon  we  are  attempting  to  delcribe. 
Leaving  this  part,  in  proportion  as  the  fun  appears  in  a  more 
obJiqiie  pofition,  wc  lliall  arrive  at  a  region  of  Icfs  heat, 
where  we  (hall  begin  to  perceive  a  wind  coming  from  the 
rjuarter  of  the  fun,  accompanied  with  a  precipitation  of 
■water.     This  refrion  forms  a  rincj  aroimd   the  circular  fpace 
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before  mentioned.  In  a  word,  by  removing  from  the  internal 
edge  of  this  ring,  the  wind  is  found  ftrongcr,  the  cold  more 
feniible,  and  the  precipitation  of  water  more  abundant ;  ef- 
fects which  ftill  decreafe  at  a  certain  diftance,  and  ceafe  en- 
tirely on  that  part  of  the  earth  diametrically  oj%pofite  to  the 

Thus,  according  to  the  hypothefis  of  the  immobility  of 
our  globe  in  regard  to  the  fun,  there  would  be  on  that  planet 
a  ver\'  extenfive  region  continually  fubjccl  to  the  phenome- 
non of  morning  and  evening  dew.  Either  of  thefe  cxpref- 
fions  will  denote  the  phenomenon  according  as  the  obfcrver 
fuppofc?  himfclf  placed  to  the  eatl  or  weft  of  the  fun,  finee 
the  one  takes  place  at  the  rifmg  of  that  luminary,  and  the 
other  at  his  fetting. 

Let  us  now  return  to  the  real  ftate  of  things,  and  reflorc 
to  the  earth  its  diurnal  rotation.  In  that  cafe  it  will  fuc- 
ccffively  prcfent  different  parts  of  its  furface  to  the  pheno- 
mena above  defcribcd.  Thofe  who  inhabit  that  part  where 
the  fun  is  defcendintr  towards  the  horizon,  will  foon  fee  the 
evening  dew  appear,  accompanied  with  afrcfl)eningeaft  wind; 
they  will  fee  thefe  phenomena  incrcafe  more  and  more  until 
after  funfet,  \Ahen  the  cfl'cil-t  will  be  diminilhed,  and  at  laft 
c.cafe  altogether.  During  the  night  the  moillure  deposited 
hv  the  evening  dew  will  be  evaporated,  if  the  atmofphere  be 
not  already  too  much  charged  with  water,  and  no  traces  of 
it  will  remain.     Next  morning  at  break  of  day,  the  pheuo- 
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menon  will  be  renewed  on  the  cait  fide  of  the  obierver,  with 
the  riuie  circuniftauccs  as  the  preceding  evening,  and  with 
the  i'anie  gradations  and  the  fame  efiet:t  when  the  fun  is  (iill 
below  the  horizon;  but  with  this  very  remarkable  difference, 
that  the  effet'^s  will  be  much  (Ironger  than  thole  of  the  even- 
ing :  there  will  therefore  be  more  wind,  more  molllure  de- 
pofited,  and  a  more  fenfible  cold.  The  rcafon  of  this  is,  that 
in  the  evening  the  precipitation  of  water,  the  wind,  and  the 
cold,  which  accompany  it,  mud  be  diminiflied,  becaufe  the 
whole  takes  pla^c  in  the  neighbourhood  and  by  the  mix- 
ture of  air,  which  the  fun  has  heated  during  the  day;  wJiiltr 
in  the  morning  the  coolnefs  of  the  night-air  leaves  or  gives 
to  the  phenomenon  a  little  more  effect. 

We  fee  alio  that  in  the  two  temperate  zones,  where  there 
is  a  grcatqr  dliTcrencc  between  the  temperature  of  fuamier 
and  winter,  and  where  the  length  of  the  days  and  nights 
vary  a  great  deal,  tlie  effects  of  the  evening  and  morning  dew 
will  be  varied  and  irregular.  In  fummer,  if  the  air  has 
diffolved  more  water  during  the  day,  the  diftillation  of  dew- 
takes  place  in  air  flrongly  heated,  and  tliat  of  the  morning 
dew  in  air  which  the  (liort  duration  of  the  night  has  cooled 
only  to  a  certain  point ;  in  that  cafe,  the  folution  of  water  is 
confiflerable,  and  the  precipitation  of  dew  leffened.  In  win- 
ter, on  the  other  hand,  the  caufe  of  the  folution  is  lefs,  but 
that  of  precipitation  greater.  Local  eireumliances,  and  par- 
ticularly-the  neighbourhood  of  water,  mud  alfo  have. an  in- 
fluence on  thefe  effects.  Fine  weather  increafes  them,  and 
renders  them  more  fenlible,  but  cloudy  weather  leffens  or 
annuls  them. 

Under  the  torrid  zone  a  greater  equality  prevails  between 
the  days  and  the  nights,  fince  at  the  equator  they  confift  of 
-twelve  hours  each  throughout  the  year.  The  difference  of 
temperature  in  fummer  and  winter  is  lefs  ;  that  of  the  day  in 
comparifon  of  the  night  is  greater  than  in  our  latitude,  the 
heat  of  the  day  is  far  iiiorci^tenfe,  and  the  Iky  is  almoli  al- 
ways ferene  and  unclouded.  It  ought  thence  to  follow,  that 
the  eveninsc  and  itiornino-  dew  will  be  more  fenfible  in  iuch 
a  fcorchcd  chmate  than  in  anv  other  part  of  the  earth.  This 
has  indeed  been  obferv^-rl  by  traveller-^.  In  Kgypt,  Turkey, 
•;•       9  Afia, 
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Afia,  the  Antilles,  and  Mexico,  and  on  board  fliips  which 
navigate  between  the  tropics,  evening  and  morning  dew  have 
been  obferved  in  fuch  abundance,  thai  bodies  expofed  to  ihem 
feemed  as  wet  as  if  thev  had  been  drenched  with  rain. 

But  a  confequence  of  very  great  importance,  which  I  think 
may  be  drawn  from  thefe  phenomena,  is,  that  they  muft  have 
a  great  influence  on  the  produftion  and  duration  of  the  trade- 
winds  ;  for  the  air  of  the  torrid  zone  being:  excited  to  motion 
almoft  regularly  evcrv  day,  in  two  oppofite  dirc6lions,  by 
forces  very  different  in  quantity,  muft  be  impelled  to  afllime 
and  to  preferve  a  movement  in  the  direction  of  the  ftrongeft, 
which  is  here  the  caft  wind,  or  that  which  brings  with  it 
the  dew  of  the  morning.  This  caufe  muft  be  more  eft'eftual, 
as  it  a£ls  in  the  inferior  part  of  the  atmofphere,  and  as,  by 
affefting  the  denfeft  part  of  the  air,  it  is  more  capable  of 
cftabliihing  a  current  in  the  whole  mafs. 

Under  the  frigid  zone,  where  the  fun,  particularly  during 
winter,  fcarcely  rifes  above  the  horizon  in  the  courfe  of  the 
whole  day,  the  precipitation  of  water  will  be  confiderable  on 
account  of  the  coldncfs  of  the  climate ;  the  country  will  be 
involved  in  a  thick  f^g,  which  will  be  fcarcely  difperfed  on 
the  approach  of  fummer ;  and  when  it  takes  place  in  funimer, 
h  will  extend  a  great  way  into  the  temperate  zone.  Hence, 
therefore,  we  obfcrvc  in  our  own  country,  during  that  feafon, 
confiderable  fogs,  which  are  often  fo  thick  as  to  fuffer  only 
a  faint  light  to  penetrate  through  them  even  at  noon. 

It  would  be  curious  to  exhibit  here  a  feries  of  correal  ob- 
fcrvations  on  the  circumftances  which  accompany  the  even- 
ing and  morning  dew,  at  different  times  of  the  year,  and  in 
different  countries ;  on  the  hour  at  which  thefe  phenomena 
begin,  and  on  the  fvifpenfion  or  irregularity  by  which  thev 
arc  aff'ccled  in  different  local  fituationsj  but  if  the  generality 
of  the  caufe  to  which  they  are  here  afcribed  can  excite  the 
attention  of  philofophers,  the  intercfting  talk  which  I  have 
pointed  out  will  no  doubt  be  foon  accompUnied. 
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iV.    Proctfs   employed  hy    'ProfeJJ'or  Lampadius  foT  ex-^ 
tra£lin£r  Sugar  fror/t  iVhitc  Beet-root* ^ 

J,N  tlie  month  of  January  1799,  Profeflbr  Lampadius,  hav- 
ing learned  that  Mr.  Acbard  had  extra6led  fugar  from  the 
white  beet.  Beta  c'lcla  Lain.;,  refolved  to  try  an  experiment 
of  the  hke  kind,  and  from  a  quintal  of  beet-rootS  obtained 
four  pounds  of  fugar  by  the  following  procefs : — He  took  a 
hundred  pounds  of  the  roots,  peeled  them,  and  having  freed 
them  from  the  ligneous  parts,  rafped  them  and  exprefled  tlie 
juice  :  the  quantity  of  the  juice  obtained  was  44  pounds.  He 
put  the  juice  into  a  copper  pan,  brought  fome  charcoal  to  a 
ftate  of  ignition  in  tbe  fire,  broke  it  into  fmall  fragments  of 
the  fize  of  a  pea,  throwing  afidc  the  duft,  which  would  have 
coloured  the  fugar,  and  put  forty-four  ounces  of  it  into  the 
juice.  He  then  boiled  the  whole  for  a  quarter  of  an  hour, 
(trained  it  through  a  piece  of  flannel  cloth,  and,  after  being 
filtered,  placed  it  again  over  the  fire  to  bring  it  to  the  con- 
fiftence  of  fyrup.  It  is  on  this  operation  that  the  fuccefs  of 
the  cry  flail  ifation  chiefly  depends.  When  the  juice  had  ac- 
quired the  proper  confiftence,  he  put  it  into  a  cool  place  and 
kft  it  there  for  the  fpace  of  fifteen  days  :  a  cryftallifation  was 
produced,  and  at  the  end  of  that  time  the  juice  had  become 
like  thick  fyrup,  and  of  a  brown  colour.  On  taking  up  a 
little  of  it  between  the  fingers,  the  cryftals  were  felt  in  the 
form  of  fmall  grains.  Profeflbr  Lampadius  then  flirained  the 
fvrup  through  a  piece  of  linen  cloth,  fqueezing  it  very  clofely. 
The  cryftals  which  remained  behind  were  put  into  lime-water 
mixed  with  a  pound  of  ox's  blood,  the  whole  was  placed  over 
the  fire,  and  during  the  ebullition  care  was  taken  to  (kim  the 
mixture  well.  It  was  afterwards  filtered  through  a  piece  of 
flannel,  and  left  to  cryftallife.  At  the  end  of  forty-eight 
hours,  being  thrown  upon  a  linen  cloth,  the  cryftals  which 
remained  \vt;re  not  of  fo  brown  a  colour  as  thofe  firft  obtained, 
Ind  appeared  to  be  of  a  larger  fize.  Th'ey  were  again  boiled 
in  lime-water  with  a  pound  of  milk  ;  the  matter  which  floated 
at  the  furlace  was  ikimmed  ofl",  and  the  cryftals  obtained 
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were  blue.  They  were  thrown  into  a  movild  after  being 
moiftened,  and  produced  a  loaf  of  pretty  white  fugar,  Weigh- 
ing four  pounds,  and  in  tafte  perfectly  finiilar  to  that  of  com- 
mon fugar. 

in  February,  Profeflor  Lampadius  made  a  fecond  trial : 
the  juice  in  this  cafe  was  not  altogether  fo  white  as  the 
former,  and  he  obtained  from  it  only  three  pounds  and  a 
half  of  fugar.  From  the  different  remains  and  fyrups  which 
he  procured  by  filtration,  he  obtained  each  time  feven  pounds 
of  a  kind  of  rum  or  verv  ftrong  fpirit.  Encouraged  by  this 
fuccefs,  ProfelTor  Lampadius  and  a  rich  citizen  of  Freyberg 
named  Kanitzki,  have  eftablifhed  a  large  nianufa6lory  of 
this  kind  of  fugar.  The  firft  refults  of  their  undertaking" 
have  beeil  already  publilhed. 


V.    Oh  a  neiu  fulminating   Mercury.      By   Edward 
How  ARC,   Efq.   F.R.S. 
[Concluded  from  Page  35.] 
-y.  _.  Section  XVI. 

JLjLiTIIERTO,  as  much  only  has  been  fald  of  the  gas, 
which  is  feparated  from  the  mercurial  powder  by  dilute  ful- 
phuric  acid,  as  was  neceflary  to  identify  it  with  that  into 
\vhich  the  fame  acid  cnii  refolve  the  nitrous  etherifed  gas ; 
I  have  further  to  fpeak  of  its  peculiarity  *.' 

The  charafteriftie  properties  c)f  the  inflammable  gas,  fecm 
to  me  to  be  the  following  : 

ift.  It  does  not  diminifli  in  volume,  either  with  oxygen  or 
hitrous  gas. 

adly,  It  will  not  explode  with  oxygen  by  the  ele(5lric 
fliock  in  a  clofe  vefl'cl. 

3dly,  It  burns  like  hydro-carbonat,  but  with  a  bluirti 
orcen  flame.     And, 

4thly,  It  is  permanent  over  water.    (Sc(?lion  XII.) 

*  It  muft  be  firft  notircd,  tint  it  is  never  p\ire  wlicn  obtained  from  the 
nitrous  etherifed  gas  ;  nor  am  1  aware  lunv  it  is  to  be  piiritud,  unlcO  tlie 
nitrous  gas  could  be  t-ikcn  from  it  witlv  ui  bcirj^  converted  into  nitrous 
acid  ;  for,  by  that  acid,  it  would  probably  be  itfclf  convened  inw  niirou-; 
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It  is  of  courfe  either  not  formed,  or  is  convertible  into 
nitrous  gas,  by  the  concentrate  nitric  and  muriatic  acids; 
becaufe,  by  thofe  acids,  no  inflammable  gas  was  extricated 
from  the  powder. 

Should  this  inflammable  gas  prove  not  to  be  a  hydro-carbo^ 
nat,  I  fliall  be  difpofed  to  couclu,de  that  it  has  nitrogen  for  its 
bafis;  indeed,  I  am  at  this  moment  inclined  to  that  opinion, 
becaufe  I  find  that  Dr.  Prieftley,  during  his  experiments  on 
his  dephlogifticated  nitrous  air,  once  produced  a  gas  whiclj 
feems  to  have  refcmbled  tills  inflammable  gas,  both  in  the 
mode  of  burning,  and  in  the  colour  of  the  fl?ime. 

After  the  termination  of  the  common  folution  of  iron  in 
fplrit  of  nitre,  he  ufed  heat,  and  got,  fays  he  *,  "  fuch  a 
kind  of  air  as  I  had  brought  nitrous  air  to  be,  by  expofing 
it  to  iron,  or  liver  of  fulphur;  for,  on  the  firft  trial,  a  candle 
burned  in  it  with  a  much  enlarged  flame.  At  another  time, 
the  application  of  a  candle  to  air  produced  in  this  manner, 
was  attended  with  a  real  though  not  a  loud  explofion ;  and, 
immediately  after  this,  a  grecnijh  cohured  Jiam^  defcendt'd 
from  the  top  to  the  bottom  of  the  vejjel  in  which  the  air  was 
contained.  In  the  next  produce  of  air,  from  the  fame  pro- 
cefs,  the  Jlame  defcended  blue  and  very  rapid,  frgm  the  top 
to  the  bottom  of  the  vcfll-1." 

Thefe  greenifli  and  blue  coloured  flames,  dcfcending  from 
the  top  to  the  bottom  of  the  veird,  are  precifcly  dtfcn|)tive  of 
the  inflammable  gas  fcparated  from  the  powder.  If  It  can  be 
produced  with  certainty  by  the  repetition  of  Dr.  Prieftlex  's 
experiments,  or  (hould  it  by  any  means  be  got  pure  from  the 
nitrous  eiherlfed  gas,  my  curlofity  will  excite  me  to  make  it 
the  obje6l  of  future  rcfearch ;  otherwlfe,  I  muft  confefs,  I 
(hall  feel  more  diipofed  to  profecuic  other  chemical  fubjc(Sts  : 
for,  having  reafon  ^o  think  that  the  denfity  of  the  acid  made 
a  variation  in  the  produ^l  of  this  ga?',  and  having  never  found 
that  any  acid,  however  denl'e,  produced  an  inmiediate  ex- 
plolion,  I  once  poured  fix  drams  ot  coit  .ntrate  acid  upon 
fifty  grains  of  the  powder.  An  cxjilofvu,  nearlv  at  the  in- 
ilant  of  conta6l,  was  cflcLled  :  I  was  wounded  feverely,  and 
'*  Pricftlty  on  Air,  Vol.  II.  p.  5S.    Birmingham,  J 790. 
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mofl;  of  my  apparatus  deftroyed.  A  quantity,  moreover,  ot 
the  gas  I  had  previoufly  prepared,  was  loll  by  the  inadvert- 
ency of  a  perfon  who  went  into  my  laboratory,  whilfl;  I  v.  as 
confined  by  the  confequences  of  this  difcouraging  accident. 
But,  Ihould  any  one  be  defirous  of  giving  the  gas  a  further 
examination,  I  again  repeat,  that  as  far  as  I  am  enabled  to 
judge,  it  may  with  fafety  be  prepared,  by  pouring  three  drams 
of  fulphuric  acid,  diluted  with  the  fame  quantity  of  water, 
upon  50  grains  of  the  powder,  and  then  applying  the  flame 
of  a  candle  until  gas  begins  to  be  extricated.  The  only  at- 
tempt I  have  made  to  dccompofe  it,  was  by  expofing  it  to 
copper  and  ammoniac  ;  which,  during  feveral  weeks,  did  not 
effcd  the  teaft  alteration. 

Section  XVII. 

T  will  now  conclude,  by  obferving,  that  the  fulminating 
iiiorcury  feems  to  be  characlerifcd  by  the  following  pro- 
perties : 

It  takes  fire  at  the  temperature  of  368  Fahrenheit;  ex- 
plodes by  friclion  *,  by  flint  and  fteel,  and  by  being  thrown 
into  concentrate  fulphuric  acid.  It  is  equally  inflammable 
under  the  cxhaufted  receiver  of  an  air-pump,  as  furrounded 
by  atniofphtric  air;  and  it  detonatos  loudly,  both  by  the 
blow  of  a  hammer,  and  by  a  ftrong  electrical  Ihock. 

Notwiihftanding  the  compofition  of  fulminating  filver,  and 
of  fulminating  gold,  differ  effentially  from  that  of  fulminating 
mcrcurv,  all  three  have  fomc  fimilar  qualities.  In  tremendous 
effects,  filver  undoubtedly  ftands  firft,  and  gold  perhaps  the 
lad.  The  cffcfts  of  the  mercurial  powder  and  of  gunpowder 
admit  of  little  comparifon.  The  one  exerts,  within  certain 
limits,  an  almoft:  inconceivable  force  :  its  agents  fccm  to  be 
gas  and  caloric,  very  fuddenly  fet  at  liberty,  and  boih  mer- 
cury and  water  thrown  into  vapour.  The  other  difplays  a 
more  extended  but  inferior  power :  gas  and  caloric  are,  com- 
paratively fpcaking,  liberated  by  degrees;  and  water,  accord- 
ing to  Count  Rumford,  is  thrown  into  vapour  f. 

Ilcnce 

*  Con'eqtiently  it  fi-ould  rot  he  inclofcd  in  a  bottle  with  a  glals  Hopper. 
I  Sec  riiilo.bpliical  Tianlaflioins  fv)r  the  ^v-r  •-<;•-.  p  2::. 
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Hence  it  fccms  that  the  fulminating  mercury,  from  the 
limitation  of  its  fphcrc  of  a6lion,  can  leldom  if  ever  be  ap- 
plied to  mining;  and,  from  the  immenfity  of  its  initial  force, 
cannot  he  ufcd  in  fire-arms,  vinlefs  in  cafes  where  it  becomes 
an  object  to  dedroy  them  ;  perhaps,  where  it  is  the  practice 
to  fpike  cannon,  it  may  be  of  fervice,  becaufe,  I  apprehend, 
it  niav  be  ufcd  in  fuch  a  manner  as  to  burft  cannon  without 
djfpcrfing  any  fplinters. 

The  inflamniation  of  fulminating  mercury  by  concuffionjj 
offers  nothing  more  novel  or  remarkable,  than  the  inflam- 
mation, by  concuffion,  of  many  other  fubftances.  The  theory 
of  fuch  inflammations  has  been  long  (ince  expofed  by  the 
celebrated  Mr.  BerthoUet,  and  confirmed  by  Meflieurs  Four- 
croy  and  X'auquelin :  yet,  I  muft  confefs,  I  am  at  a  lols  to 
underftand,  why  a  fmall  quantity  of  mercurial  powder,  made 
to  detonate  by  the  hammer,  or  the  eleftric  fliock,  fhould 
produce  a  report  fo  much  louder  than  when  it  is  inflamed 
by  a  match,  or  by  flint  and  ftcel.  It  might  at  firft  be  ima- 
gined, that  the  loudnefs  of  the  report  could  be  accounted  for, 
by  fuppofing  the  inftant  of  the  inflammation,  and  that  of  the 
powder's  confinement  between  the  hammer  and  anvil,  to  he 
precifely  the  fame;  but,  when  the  eleftrical  flioek  is  fent 
through  or  over  a  few  grains  of  the  powder,  merely  laid  on 
ivory,  and  a  loud  report  is  the  confequence,  I  can  form  no 
jdea  of  what  caufes  fuch  a  report. 

The  operation  by  which  the  powder  is  prepared,  is  perhaps 
one  of  the  raoft  beautiful  and  furprifing  in  chemiftry ;  and  it 
is  not  a  little  intercfting  to  confider  the  afiinities  which  are 
brought  into  play.  Tlie  fuperabundant  nitrous  acid  of  the 
mercurial  folution,  muft  firft  a6t  on  the  alcohol,  and  gene- 
rate ether,  nitrous  etherifed  gas,  and  oxalic  acid.  The  mer- 
cury unites  to  the  two  laft  in  their  nafcent  ftate,  and  relin- 
quilhes  frefh  nitrous  acid,  to  aft  upon  any  unaltered  alcohol. 
The  oxalic  £cid,  although  a  predifpofing  affinity  feems  exerted 

The  Inrd  black  fubfrance  mentioned  by  tlie  Count  as  remairting  afur 
tbc  combuftiou  of  gunpowder,  muft,  I  believe,  have  been  an  alkaline 
lulphurct,  mixed  chiefly  with  fulphit  and  carbonat  of  potidi.  The 
coujcfturc  that  it  is  white  when  firft  formed,  ii  certainly  juft,  as  my  expe- 
r.v.ciii  with  the  glafs  globe  evinced. 
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in  favour  of  its  quantity,  is  evlclently  not  formed  faft  enough 
to  retain  all  the  mercury  ;  otherwife,  no  white  fumes,  during 
a  confiderable  period  of  the  operation,  but  fulminating  mer- 
cury alone,  would  be  produced. 

Should  any  doubt  ftill  be  entertained  of  the  exiftencc  of 
the  aflfinities  which  have  been  called  predifpofing  or  con- 
fpiring,  a  proof  that  fuch  affinities  reajly  exift,  will,  I  think, 
be  aflorded,  by  coi^iparing  the  quantity  of  oxalic  acid,  which 
pan  be  generated  from  given  meafures  of  nitrous  acid  and 
alcohol,  with  the  intervention  of  mercury,  and  the  intervcfv 
tion  of  other  metals.  For  inftance,  when  two  meafurcd 
ounces  of  alcohol  are  treated  with  a  folution  of  loo  grains 
of  nickel  in  a  meafured  ounce  and  a  half  of  nitrous  acid,  little 
or  no  precipitate  is  produced ;  yet,  by  the  addition  of  oxalic 
acid  to  the  refiduary  liquor,  a  quantity  of  oxalat  of  nickel, 
after  fome  repofe,  is  depofited.  Copper  affords  ancnher  illuf- 
tration :  ico  grains  of  copper,  diffolved  in  a  meafured  ounce 
and  a  half  of  nitroits  acid,  and  treated  with  alcohol,  yielded 
me  about  i8  grains  only  of  oxalat;  although  cupreous  oxalr^t 
was  plentifully  generated,  by  dropping  oxalic  acid  into  the 
refiduary  liquor.  About  21  grains  of  pure  oxalic  acid  feeni 
to  he  produced,  from  the  fame  materials,  when  100  grains  of 
mercury  arc  interpofed.  (See  Seftion  XIV',)  Befides,  ac- 
cording to  the  Dutch  paper,  more  than  once  referred  to, 
acetous  acid  is  the  principal  refidue  after  the  preparation  of 
nitrous  ether.  How  can  we  explain  the  formation  of  a  greater 
quantity  of  oxalic  acid,  from  the  fame  materials,  with  the 
intervention  of  loo  grains  of  mercury,  than  with  the  inter- 
vention of  TOO  grains  of  copper,  otherwife  than  by  the  uq- 
tion  of  confpiriiig  affinities,  lo  analogous  to  what  we  fee  iu 
other  pliaenomena  of  nature  }, 

I  have  attempted,  without  fuccefs,  to  communicate  ful- 
minating properties,  by  ineans  of  alcohol,  to  gold,  platina, 
antimony,  tin,  copper,  iron,  lead,  zinc,  nickel,  bil'muth,  co- 
balt, arfenic,  and  niangancfe ;  but  I  have  not  vet  fufficiently 
▼aried  my  experiments,  to  enable  me  fpeak  with  abfolute  cer» 
tainty.  Silver,  when  20  grains  of  it  were  treated  with  nearly 
the  fnnic  proportions  of  nitrous  acid  and  alcohol  as  100  crains 
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of  mercury,  yielded,  at  the  end  of  the  operation,  about  three 
grains  of  a  gray  prccipitJtte,  which  fulminated  wnth  extreme 
violence.  Mr.  Cruicklhank  had  the  goodnefs  to  repeat  the 
experiment :  he  diflblved  40  grains  of  (ilver  in  two  ounces  of 
the  (irongeft  nitrous  acid  diluted  with  an  equal  quantity  of 
water,  and  obtained  (by  means  of  two  ounces  of  alcohol) 
60  grains  of  a  very  white  powder,  which  fulminated  like  the 
gray  precipitate  above  defcribed.  It  probably  combines  with 
the  fame  principles  as  the  mercury,  and  of  courfe  differs  from 
Mr.  Bcrthollet's  fulminating  filver,  alluded  to  in  page  230. 
I  obferve  that  a  white  precipitate  is  always  produced  in  the 
firlt  inftauce,  and  that  it  may  be  preferved,  by  adding  water, 
as  foon  as  it  is  formed  ;  otherwifc,  when  the  mother  liquor 
is  abundant,  it  often  becomes  gray,  and  is  re-dilfolved. 

P.  S.  Since  the  preceding  pages  were  written,  T  have  beea 
permitted,  by  the  Right  Honourable  Lord  Hov/e,  Lieutenant 
General  of  the  Ordnance,  to  make  the  following  trials  of  the 
mercurial  powder,  at  Woolwich,  in  conjun6lion  with  Colonel 
Bldtnefield  and  Mr.  Cruicklhank*. 

Experiment  I.  From  the  manner  in  whieh  the  fcrew  of 
the  gun-breech,  mentioned  in  Se6lion  V,  had  afted  on  the 
barrel,  it  was  imagined,  that  by  burning  an  iron  cafe,  exactly- 
fitted  to  the  bort  of  a  cannon,  its  fudden  enlargement  might 
make  many  flaws,  and  fplit  the  piece,  without  difperfuig  any 
fplinters.  In  conformity  to  this  opinion,  a  caft  iron  cafe  was 
conftru6led,  with  a  cylindrical  chamber,  of  equal  length  and 
diameter,  calculated  to  hold  3^th  ounces  troy  of  the  mercu- 
rial powder.  The  cafe,  being  firmly  fcrewed  together,  was 
charffed  through  its  vent-hole,  and  introduced  into  a  twelve- 
pounder  carronade,  the  bore  of  which  it  exactly  fitted.  The 
powder  was  then  inflamed,  with  proper  precautions.  The 
gun  remained  erftire,  but  the  cafe  divided  :  the  portion  form- 
ing the  upper  furfacc  of  the  chamber  vias  expelled  in  one 
mafs;  that  adjoining  the  breech,  which  conftituteJ  the  rod 
of  the  chamber,  was  cracked  in  every  direftion,  and  in  part 
crumbled ;    yet  it  was  fo   wedged  into  fome   indentations 

•  It  is  tvith  plcafure  I  take  this  opportunity  of  acknowledging  the  civil 
attention  I  rec«,ivcd  fiom  the  d.ifi-rer/.  ofT.ccrs. 
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which  the  crrplofion  had  made  in  the  fules  of  the  piece,  that 
the  fragments  were  not  removed  without  great  labour. 

l^xp.  2.  Another  call  iron  cafe  was  prepared,  of  the  fame 
fize  as  the  former,  with  a  chamber  ah'o  cylindrical,  but 
wrought  in  a  iranfverlc  direction,  aiid  of  a  greater  length 
than  diameter;  the  thicknefs  of  metal  at  each  extremity  not 
beino-  more  than  a  quarter  of  an  inch.  This  cafe  was  filled 
with  nearly  five  ounces  troy  of  the  mercurial  powder,  and 
placed  in  the  fame  carronade.  Three  twelve-pound  fliot 
were  next  introduced,  and  brought  into  ciofe  contact  with 
the  upper  fuiface  of  the  cafe,  as  well  as  with  each  other. 
The  gun  a  fccond  time  withtlood  the  explofion  :  the  cafe  wa? 
divided,  acrofs  the  middle  of  the  chamber,  into  two  equal 
parts;  that  adjoining  the  breech  was,  as  in  the  former  ex- 
perin^.cnt,  much  flawed,  and  left  immoveable;  that  neareft 
to  the  muzzle  was  alfo  much  flawed,  but  driven  out  with  the 
fhol.  All  the  three  fliot  were  broken;  the  two  lower  being 
divided  into  feveral  pieces,  r,ad  the  upper  one  cracked  through 
the  centre. 

The  report  was  fo  feeble,  in  both  experiments,  that  an 
inattentive  perfon,  I  am  couudeat,  would  not  have  heard  it 
at  the  diilance  of  two  hundred  vards. 

Exl".  3.  It  was  found  fo  ditrieult  to  extracl  the  fragments 
t)f  the  cale  remaining  in  the  carronade  after  the  laft  experi- 
ment, tliat  a  channel  was  drilled  through  them  to  the  vent- 
hole  of  the  piece.  It  was  then  charged  with  fix  ounces  troy 
of  the  n^ercurial  powder,  made  up  as  a  cartridge,  which  did 
not  occupy  above  one-half  of  the  diameter  of  the  bore.  A 
wad  was  placed  over  the  powtlcr,  dry  fand  fuperadded,  to  fill 
all  vacuities,  and  the  gun  filled  to  the  nmzzle  with  two 
twelve-pound  (hot.  A  block  of  wood  was  fet  at  a  fmall  dif- 
ta?icc,  to  receive  the  imprefljon  of  the  fliot,  and  the  powder 
was  inflamed  as  ufual.  Th.e  carronlde  ftill  refilled.  One  of 
the  fiiot  was  fplit  into  two  pieces;  and  the  block  of  wood 
was  driven  to  a  confiderable  dillance,  but  not  penetrated  by 
the  (hot  above  the  depth  of  one  inch.  The  report  was  fome- 
what  louder  thail  the  former  ones.  In  all  three  inftance?, 
a  confiderable  recoil  evidentlv  took  place.  I  prefume,  there- 
fore, that  in  the  firft  experiment  rtlaled  in  the  fifth  fe6Vion, 
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there  mufl  have  been  a  recoil,  though  too  trifling  to  be  ob- 
ierved ;  and,  in  the  inftances  where  the  gun  and  the  proof 
were  burd,  it  was  not  fo  much  to  be  expetlcd. 

Exp.  4.  Finding  that  tlie  carronade,  from  the  great  com- 
parative fize  of  its  bore  to  that  of  its  length,  required  a  larger 
quantity  of  mercurial  powder  to  burft  it  than  we  were  pro- 
vided with,  we  charged  a  half-pounder  fwivel  with  an  ounce 
and  a  half  avoirdupois  of  the  mercurial  powder,  (the  fcrvic* 
charge  of  gunpowder  being  three  ounces,)  and  a  half-pound 
fliot  between  two  wads.  The  piece  was  deftro\^ed  from  the 
trunnions  to  the  breech,  and  its  fragments  thrown  thirty  or 
forty  yards.  The  ball  penetrated  five  inches  into  a  block  of 
wood  ftanding  at  about  a  yard  from  tlie  muzzle  of  the  gun  ; 
the  part  of  the  fwivel  not  broken,  was  fcarce,  if  at  all,  moved 
from  its  original  pofition. 

Exp.  5.  One  ounce  avoirdupois  of  the  mercurial  powder, 
inclofed  in  paper,  was  placed  in  the  centre  of  a  fliell  4,4 
inches  in  diameter,  and  the  vacant  fj)ace  filled  with  dry  fand. 

The  flicll  burll  by  the  explofion  of  the  powder,  and  the 
fragments  were   thrown   to   a  confiderable   diftance.      The 
charge  of  gunpowder  employed  to  burll  (hells  of  this  dia 
meter,  is  five  ounces  avoirdupois. 

Exp.  6.  A  fea  grenade,  3,5  inches  diameter,  charged  like 
the  fliell  in  the  laft  experiment,  was  burft  into  numerous 
fragments  by  ^  of  an  ounce  avoirdupois  of  the  mercurial 
powder.  The  fragments  were  proje^led  with  but  little  force, 
and  only  to  the  diftance  of  eight  or  ten  yards.  The  charge 
of  gunpowder  required  for  grenades  of  this  fize,  is  three 
ounces, 

Exp.  7.  A  fea  grenade,  of  the  fame  diameter  as  the  laft 
mcDiioned,  and  charged  in  the  like  manner,  with  lofan 
ounce  avoirdupois,  or  57!  grains,  of  the  mercurial  powder, 
was  fplit  into  two  equal  pieces,  which  were  not  thrown  ten 
inches  afunder. 

The  report  in  the  four  laft  experiments  was  very  fharp,  but 
not  loud  in  proportion. 

It  feems,  from  the  manner  in  which  the  fwivel  was  burft, 
in  the  fourth  experiment,  that  a  fmallcr  charge  would  have 
been  fulHcient  for  the  purpofe.     We  may  therefore  infer, 
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both  from  this  inftance  and  from  the  fecond  experiment  made 
with  the  gun,  in  Se£lion  V,  that  any  piece  of  ordnance  might 
bedeftroyed  by  employing  a  quantity  of  the  mercurial  powder 
equal  in  weight  to  one-half  of  the  fervice  charge  of  gunpow- 
der; and,  from  the  fevenlh  and  laft  experiment,  we  may  alfo 
conclude  that  it  would  be  poffible  fo  to  proportipn  the  charge 
of  mercurial  powder  to  the  fize  of  different  cannons,  as  to 
burft  them  without  difperfing  any  fplinters.  But  the  great 
danger  attending  the  ufe  of  fulminating  mercury,  on  account 
of  the  facility  with  which  it  explodes,  will  probably  prevent 
its  being  employed  for  that  purpofe. 

In  addition  to  the  other  lingular  properties  of  the  fulmi- 
nating mercury,  it  may  be  obferved,  that  two  ounces  inflamed 
in  the  open  air,  feem  to  produce  a  report  much  louder  than 
when  the  fame  quantity  is  exploded  in  a  gun  capable  of  re- 
lifling  its  action.  Mr.  Cruickfliank,  who  made  fome  of  the 
powder  by  my  procefs,  remarked  that  it  would  not  inflame 
gunpowder.  In  confequence  of  which,  we  fpread  a  mixture 
of  coarfe  and  fine  grained  gunpowder  upon  a  parcel  of  the 
mercurial  powder;  and,  after  the  inflammation  of  the  latter, 
we  colle6lcd  moft,  if  not  all,  of  the  grains  of  gunpowder. 
Can  this  extraordinary  fail  be  explained  by  the  rapidity  of 
the  combuftion  of  fulminating  mercury  ?  or  is  it  to  be  fup- 
pofed,  (as  gunpowder  will  not  explode  at  the  temperature  at 
which  mercury  is  thrown  into  vapour,)  thatfufficient  caloriq 
is  not  extricated  during  this  combuftion  ? 

From  the  late  opportunity  I  have  had  of  converfing  with 
Mr.  Cruickfliank,  I  find  that  he  has  made  many  accurate 
experiments  on  gunpowder;  and  he  has  permitted  me  to 
rtate,  ' :  that  the  matter  which  remains  after  the  explofion  of 
gunpowder,  confifl?  of  potafli  united  with  a  fmall  proportion 
of  carbonic  acid,  fulphat  of  potafli,  a  v^rv  fmall  quantity  of 
fulphuret  of  p)tafli,  and  unconfumed  charcoal.  That  lOO 
grains  of  good  gunpowder  yield  about  53  grains  of  this  refi- 
<luum,  of  which  three  are  charcoal.  That  it  is  extremely 
Jeliquefccnt,  and  when  expofed  to  the  air,  foon  abforbs 
nioifturc  fuflicicnt  to  difllblve  a  part  of  the  alkali ;  in  confe- 
tjvience  of  which,  the  charcoal  becomes  expofed,  and  the 
vi/hole  aflumcs  a  black,  or  very  dark  colour."     Wr.  Cruick- 
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fliank  likewife  informs  me,  that  after  the  combuftion  of  good 
gunpowder  under  mercury,  no  water  is  ever  perceptible. 

References  to  the  Figures  of  the  Glafs  Globe,  ^c.  mentioned, 
in  Seaion  VII.  (See  Plate  VIII.) 
A,  a  ball  or  globe  of  glafs,  nearly  half  an  inch  thick,  and 
feven  inches  in  diameter.  It  has  two  necks,  on  which  are 
cemented  the  brafs  caps  B,  C,  each  being  perforated  with  a 
female  fcrew  to  receive  the  male  ones  D,  E:  through  the 
former  a  fmall  hole  is  drilled  ;  the  latter  is  furnifhed  with  a 
perforated  ftud  or  fhank  G.  By  means  of  a  leather  collar  H, 
the  neck  C  can  be  air-tightly  clofed.  When  a  portion  of 
the  powder  is  to  be  exploded,  it  muft  be  placed  on  a  piece 
of  paper,  and  a  fmall  wire  laid  acrofs  the  paper,  through  the 
midll  of  the  powder :  the  paper  being  then  clofed,  is  to  be 
tied  at  each  end  to  the  wire,  with  a  filken  thread,  as  fliowii 
at  I.  One  end  of  this  wire  is  to  be  faftened  to  the  end  of 
the  fliank  G,  and  the  fcrew  D  inferted  to  half  its  length  into 
the  biafs  cap  B ;  the  other  end  of  the  wire,  a,  by  means  of 
the  needle  K,  is  to  be  drawn  through  the  hole  F.  The  fcrew 
E  being  now  fixed  in  its  place,  and  the  wire  drawn  tight,  it 
is  to  be  fecnred  by  pufhing  the  irregular  wooden  plug  L  into 
the  aperture  of  the  fcrew  D,  taking  care  to  leave  a  palTage  for 
air.  The  {lop-cock  M,  the  fe6tion  of  which  is  fhown  at  N, 
is  now  to  be  fcrewed  on  to  the  part  D,  which  is  made  air- 
tight by  the  leather  collar  h.  The  glafs  tube  O  is  bent,  that 
it  may  more  conveniently  be  introduced  under  the  receiver 
of  a  pneumatic  apparatus.  P  (hows  the  manner  of  conne6t- 
incf  the  jrlafs  tube  with  the  flock- cock. 


VI.  Comparative  Analyjls  of  Human  Bones,  and  thofe  of  dif- 
ferent Animals.     By  C.  Merat-Guillot,  Apothecary 


at  Auxerre  *, 


B 


UFFON  fays,  "  We  ought  to  collect  obje6ls  of  every 
kind,  to  compare  them,  to  ftudy  their  nature,  and  from  their 
combined  relations  to  deduce  that  information  whigh  may 

*  From  the  Affairs  de  Ch'wiie,  No.  100. 

S  z  enable 
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enable  us  to  acquire  a  clear  conception  of  them,  and  to  in- 
creafe  our  knowledge  rcfpecting  tlieni  *."  Fourcroy  obfervcs, 
in  his  Elements  of  ChemiRry,  under  the  head  Bone,  that 
**  We  cannot  rcfufe  believing  that  the  bones  of  man  and  of 
quadrupeds  are  of  a  difleicnt  nature  from  the  foft  and  flexible 
bones  of  fifhes,  rep!ik«,  and,  above  all,  the  corneous  (kelctons 
of  infefts,  as  well  as  from  the  calcareous  tellaceous  covering 
of  worms  which  ha\c  (hells." 

Being  de(iroiis  to  afcertain  the  truth  of  what  had  been  ad- 
vanced bv  C^-.  Fourcrov,  and  guided  by  what  is  prefcribcd  by 
Butlon  in  the  treatifc  above  mentioned,  I  undertook  a  labour, 
fupcrior,  no  doubt,  to  my  abihtv,  and  in  which  it  is  poflible 
I  may  have  been  deceived,  but  which  I  lubmit  to  the  judg- 
ment of  thofe  who  are  mailers  in  the  art.  I  was  defirous  (A 
procuring  all  the  obje^ls  which  it  was  neccffarv  (liould  be 
fubjci^ed  to  comparifon,  fuch  as  a  feries  of  human  bones, 
from  which  I  might  trace  out  the  progrefs  of  ollification  ; 
but  as  I  could  not,  and  wifhing  to  know  at  leall  the  diflTer- 
tuice  between  produfts  of  animal  bones  at  an  earlv  age,  and 
thofe  of  the  fame  animal  at  an  advanced  age,  I  employed  for 
that  pnrpofe  the  bones  of  oxen  and  calves.  I  wanted,  to 
complete  my  experiments  in  this  analyfis,  the  bones  of  car- 
iiivorous  animals,  the  Ikcletons  of  infects,  &c.  When  I  am 
able  to  procure  them,  I  (liall  refume  my  labours. 

Being  defirous  to  comprehend  in  this  analyfis,  hair,  cor- 
neous fubftances,  and  the  brilllcs  of  diHerent  animals,  I  re- 
marked, when  treating  the  firll  of  thefe  fubftances  with 
cauftic  foda,  by  means  of  heat,  that  there  was  produced  a 
conlidenible  dilcngagement  of  ammonia ;  that  in  pouring 
into  this  folution  the  muriatic  acid,  there  was  difenirae-cd 
fulphurated  hydrogen,  and  that  a  blackifh  precipitate,  but  in 
very  fmall  quantity,  was  thrown  down.  Having  boiled  this 
liquor,  there  was  Itill  difcngaged  a  great  deal  of  fulphurated 
hydrogen,  from  which  I  conjertured  that  it  contained  ful- 
phur;  and  this  fact  I  wiftied  to  afcertain.  With  that  view, 
I  put  a  filver  fpoon  into  the  li(]uid,  and  again  boiled  it;  the 
fpoon  became  exceedingly  black,  and  I  thence  concluded 
that  the   hair  contained  fulphur.     As  this  labour  prefented 

•  Difcours  (U  la.  Mafticie  U'Etudia  ct  de  Iraiter  I'llijloixe  tiiUwelU,  p.  1 6. 
9  peculiar 


Aualyjls  of  Human  and  Anlmcd  Bones.  13^ 

peculiir  refults,  which  cannot  be  compared  with  the  analyfis 
here  given,  I  intend,  having  already  collefted  notes  on  that 
fubjecl,  to  make  a  particular  analyfis  of  this  fubRance  com- 
pared with  that  of  other  fubltances  of  an  analogous  nature. 

It  is  to  be  obfcrved  that  T  always  operated  on  100  parts  of 
each  fubftance,  and  that  all  the  produ6ls,  the  quajitities  of 
which  I  determined,  liad  been  previoufly  dried  as  much  as 
poflible. 


Names  of  the 
Suhllances. 

-'roportions  of 
Gelatinous 

t'ruportions  of 
the  Phofjhat 

iVoportions  of 
the  Carbonat 

Lcfs. 

M;ittcr. 

of  Lime. 

of  Lime. 

: 

la  man  b.mes 

taken  from  a 

■ 

burymg-ground 

iDry  human  bores 

which   had   not 

t6 

67 

'•5 

•5*5 

been  in  the  eart! 
liones  of  an  ox    - 

25 
3 

63 
93 

2 
2 

2 

— —  of  a  calf    - 

of  a  horft 

Teeth  of  a  horfe 

25 

9 

12 

54 

('7-5 

S5-5 

traces  of  it 
1-25 
0*25 

2 1 

;2'2 ; 
2-25 

of  an  eie- 

phunt,  or  ivory 
Jones  of  a  (heep 

of  the  elk 

i-Iorns  of  the  Ihig 
iiones  of  a  fwine 

24 
16 

••5 

27 
»7 

64 

70 
90 

57-5 
52 

01 

c-5 

I  fi  5 

'3'5 

■4-5 
3^ 

of  t;ic  hare 

9 

S5 

5 

of  a  lien    - 

iigg-lhells     -     - 
3ones  of  the  pike 

6 
3 

12 

72 

2 

64 

^•5 

20-5 

^3 

*3 

of  the  carp 

of  the  viper 

Lobftcr  (bells  -  - 

6 

21-5 

iS 

45 
6o'5 

14 

c-5 

0-5 
40 

4- '5 
•7-5 
28 

Mother-of-pearl 

2"5 

0 

66 

3'j 

Crab's  eyes    -      - 

2 

12 

60 

26 

Wliite  coral    -    - 
Red  ditto 
Articulated  coral- 

1-5 
0-5 

0 
0 

50 
53-5 

4-3-5 
46 

line      -      -     . 
Cuttle-fifh  Vjonts 

0 
0 

49 

68 

43'5 
24 

Being  delirous  to  al'certain  whence  arofe  the  lofs  experi- 
enced in  each  analyfis,  I  fabje£led  to  a  llrong  heat  100  parts 

'*  The  produft  which  I  place  under  the  head  of  Gelatinous  Matter,  is 
not  entirely  compofcd  of  t'lat  fublt;incc.  In  my  opinion  it  contains  a  por- 
tion of  a  fubftance  analot^ous  Ln  its  nature  to  tliat  which  forms  the  polypi.-rs 
known  under  the  name  of  litbophjKs. 

.      -  of 
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of  crabs  eyes:  they  decreafed  22  parts,  and  for  (hat  reafon, 
I  prcfumc  that  this  lofs  might  be  afcribed  to  the  water  which 
is  found,  at  leaft  in  the  gelatinous  nMtter,  fmce  it  is  dried  as 
much  as  poffible  j  but  as  there  ftill  remains  four  parts,  I 
afcribe  the  lofs  to  a  portion  of  the  gelatinous  matter  which 
is  found  diflblved  in  the  liquid  employed  for  the  analyfis,  and 
to  a  fmall  quantity  of  a  faline  fubfiance  which  I  did  nol  exa- 
mine, and  which  may  be  difToivcd  in  it.  Should  this  eflay 
be  of  any  utiUty,  the  end  I  propofed  will  be  anfwercd*. 


VI r.  JMelbod  of  determining  the  Quantity  of  Sulphur  ami 
Iron  contained  in  Yellow  Copper  Ore,  By  B.  G.  Sage, 
T)ireRor  of  the  frfl  School  of  Mines  f. 


T. 


HE  colour  of  this  ore  is  a  bright  yellow  inclining  la 
that  of  gold  ;  on  the  furface  of  it  there  is  often  obfcrved  red- 
di(h, violet, purple,  and  greenifli  blue  varying  fhades,  on  which 
account  it  has  been  called  peacock's-tail  or  pio;eon's-ncck 
copper  ore.  The  form  of  this  yellow  copper  ore  is  the  equi- 
lateral tetraedron  and  its  varieties.  Though  it  is  rare  to  find 
thefe  cryftals  regular,  the  ore,  in  a  compaft,  irregular,  and 
fometimes  lamcllaled  mafs,  is  very  common ;  fome  of  it  is 
met  with  in  the  fchiftous  impreflions  of  fifli  found  at  Eifleben 
and  Mansfeld. 

I  have  faid,  in  the  fecond  volume  of  my  Mineralogy-,  that 
the  yellow  copper  ore  always  contains  iron  and  fulphur  in 
greater  or  Icfs  quantity :  the  proportions  I  have  been  able 
to  determine  by  the  following  experiments.  The  yellow 
copper  ore  which  I  employed  had  no  matrix.  Having  pul- 
verifed  it  in  a  copper  mortar,  four  hundred  grains  of  it  were 
expofed  to  torrefa6lion  in  a  tell,  but,  as  it  was  too  much 
heated,  the  ore  liecame  fufed,  and  produced  a  yellow  compaft 
brilliant  mafs,  which  had  a  violet  appearance  in  fome  parts 
of  its  fra6lure.  This  ore  was  not  in  the  ftate  of  flair,  that 
is  to  fay,  in  a  black  mafs,  as  is  the  cafe  when  torrefied  on  a 
large  fcale. 

'  This  analyfis  nprccs  pretty  wcJl  with  tliat  of  Mr.  Hatchett  already 
^ven  in  this  Magar.inc»  Nos.  21  and  ?^. 

I  Frutn  tlic  j(tit)  HiiJ  t/f  Phjifiqiie,  IVairia!,  an.  S. 

Having 
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Having  roafted  four  hundred  grains  of  the  ore,  at  a  heat 
proper  for  keeping  it  red,  in  a  tell,  four  hours  were  required 
to  difengage  all  the  fulphur.  There  remained  a  blackifh 
brown  powder  compofed  of  calx  of  iron  and  copper.  A 
magnet  plunged  into  this  mixed  calx,  came  out  covered  with 
particles  of  iron. 

The  yellow  copper  ore  fuftains  no  fenfible  diminution  of 
its  weight  by  torrefa£tion  ;  the  fulphur,  however,  burns,  and 
js  exhaled  in  fitlphureous  acid ;  but  the  melals  becoming  cal- 
cined, increafe  in  weight  by  the  acid  and  water  which  they 
abforb  :  the  fulphur  furniflies  acid,  and  the  air  decompofed 
furnifhes  water. 

I  determined  the  quantity  of  iron  contained  in  the  yellow 
copper  ore,  by  putting  a  quintal  of  it,  after  being  torrefied, 
to  digeft  cold  in  volatile  alkali.  I  added  of  it  to  this  calx 
till  it  was  no  longer  coloured  blue :  the  iron  remained  at  the 
bottom  of  the  veflel  under  the  form  of  a  blackifh  powder, 
which,  when  wa(hed  and  dried,  was  fufceptible  of  being  at- 
tracted by  the  magnet.  This  iron  was  equal  in  weight  to 
one-half  of  the  ore  which  I  had  put  to  digeft  with  the  vola- 
tile alkali. 

I  difengaged  the  fulphur  from  the  yellow  copper  ore  by 
diftilling  it  with  two  parts  of  concentrated  vitriolic  acid : 
there  palTed  fulphureous  acid,  and  at  the  fame  time  the  ful- 
phur was  fublimated  of  a  citron-yellow  colour,  and  condenfed 
in  the  neck  of  the  retort.  When  detached,  wafticd,  and 
weighed,  it  amounted  to  a  fifth  part  of  the  ore.  This  pro- 
portion is  the  fame  as  that  of  the  fulphur,  which  ferves  to 
mineralife  antimony,  bifmuth,  and  cobalt. 

The  refiduum  of  the  diftillation  of  the  yellow  copper  ore 
and  vitriolic  acid  having  been  waflied,  filtered,  and  evapo- 
rated, produced  in  the  firll  inftance  martial  vitriol  (or  fulphat 
of  iron)  in  beautiful  rhombs :  it  had  a  blueifli  tint,  arifing 
from  the  copper. 

The  yellow  copper  ore  may  be  decompofed  by  the  nitric 

acid  at  twenty-fix  degrees,  which  diffolves  with  effervefcence 

•   the  copper  and  the  iron,  and  alTumes  a  bcavitiful  green  co- 

,  Jour.     Nitron^  acid  mud  be  repeatedly  digelled  over  the 

^pper  pre  till  it  no  longer  become  coloured,  and  until  the 

fulphur 
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ftilphur' remain  at  tlic  bottom  of  the  matrafs  under  the  form 
of  a  white  powder,  which  fomciiines  retains  a  little  iron. 

Having  reduced  the  yellow  copper  ore  with  three  parts  of 
b!ack  flux  and  a  fiftii  of  charcoal,  it  produced  per  quij>ta) 
thirty  pounds  of  friable  copper,  in  part  fubjc6l  to  be  attra<i-led 
bv  the  magnet.  It  appears  by  this  reduction  that  the  ore 
viclds  per  quintal. 

Copper  -  -  40 

Iron  -  -  40 

Sulphur  -  -  20 

It  is  the  fixed  alkali  of  the  black  ffux  which  diflulves  the 

copper;  fo  that  if  the  reduction  of  this  metal  were  atlcmptcii 

without  adding  charcoal,  there  would  be  danger  of  not  ob- 

tainins  the  button. 


VIII.  Method  of  deiermining  the  Quantity  of  Acid  of  Sugar 
fontained  in  Spirit  of  JVine.  Bj  B.  G.  S.^ge,  Dhtd jr 
of  the  frji  School  of  Mines  *. 


u, 


RBAN  HIP:RNE,  a  Swcdifh  chemift,  firft  fljowcd,  that 
vhen  fpirit  of  wine  is  decompofed  by  nitrous  acid,  a  fait  is 
obtained  as  refiduum  on  cooling.  It  was  referved,  however, 
for  Schcele  to  make  known  that  this  fait  is  of  the  fame  na- 
ture as  the  acid  oi  fugarf. 

I  long  confidered  fpirit  of  wine  X  as  an  acid  foap,  fince  the 
clber  and  the  oil  of  wine  which  compofe  it,  are  mifcible  with 
water.  The  acid  of  fugar  is  the  medium  of  union,  and  is 
found  in  it  in  a  pretty  confiderable  proportioji.     I  was  not 

•  From  tlic  J'.wnalde  Pl:yfi({ue,  Prairial,  an.  S.  ^ 

f  The  acid  of  iugai  is  known  in  tlie  new  nomenclature  under  tbc  name 

of  oxa/if  aciii,  but  why  not  Ipcsk  French  ?    Wliy  not  leave  it  the  name  of 

;  c d  of  In cjar,  fince  it  is  in  that  fait  that  tliis  acid  is  moft  abundant,  as 

fixuen  parts  oi  fugar  produce  ten  parts  of  concrete  ac'd  ? 

+  Rcftifitd  fpirit  of  wine  is  called,  but  improperly,  by  t'le  neok)t;'rt 

chemifts,  nlcohol.     This  ttrm,  fays  the  didtionary  of  Trcvoux,  is  deri\(.d 

from  the  Arabic  woid  kol,  which  fignifies  to  render  fubtle,  to  dimi- ifr. 

to  reduce  to  an  in(ipalpab)e  powder-      It  cannot  therefore  be  applic:^ll.  b -'. 

10  folid  Uxltcs.     Pl.iiofophtis  ouijht  10  employ  jn  their  languaj^t  rr.<Mj 

n.tciUun  and  corrcdhufs. 

able. 
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6We,  however,  to  determine  it  till  after  a  great  number  and 
variety  of  experiments.  That  which  anlwercd  the  purpofe  bed 
was  as  follows : — I  put  into  a  glafs  retort  one  part  of  fpiril 
of  wine,  and  three  parts  of  nitrous  acid  at  thirty-two  degrees-, 
adapted  the  retort  to  a  feries  of  balloons,  which  I  did  not 
lute,  and  expofed  to  a  fmall  degree  of  heat  the  fand-bath 
in  which  I  had  placed  the  retort.  At  about  the  thirtieth 
degree  of  Reaumur,  the  mixture  was  decompofed  5  an  cftcr- 
vefcence,  accompanied  with  large  bubbles  and  red  vapours 
of  nitrous  gas  was  produced  5  and  at  tlie  fame  time  the  ether 
paffed  with  an  explofion  into  the  receiver,  and  perfumed  the 
laboratory,  tt  is  neceflary  in  this  experiment  that  the  retort 
Oiould  be  fufficiently  large  to  contain  twelve  time*  the  quan- 
tity of  the  mixtiire  introduced  into  it. 

The  ether  being  thus  difengaged,  the  fire  was  kept  up 
under  the  fand-bath,  and  the  diftilkuion  was  continued, 
until  no  more  than  about  a  thirty-fecond  part  of  the  mixture 
remained.  The  fand-bath  was  then  fuffered  to  cool,  and  I 
found  at  the  bottom  of  the  retort  beautiful  crvflals  of  the 
acid  ef  fugar,  in  tetraedral  prifms,  under  a  httle  water  (liglitly 
acid. 

From  fixtcen  ounces  of  rectified  fpirit  of  wine,  I  obtained 
one  ounce,  one  dram,  and  twenty-four  grains  of  concrete  acid 
of  fugar.  When  it  is  in  combination  with  ether  and  the 
effential  oil  of  wine,  it  nt^utralifes  their  odour  as  welJ  as  the 
t)ils  which  render  it  volatile.  What  appears  remarkable  is, 
that  it  burns  with  them,  fince  the  combuftion  of  pure  fpirit 
of  wine,  which  takes  place  in  the  open  air,  leaves  nothing. 

Though  the  boiling  heat  is  neceffary  fordifcngaging  from 
wine  the  inflammable  fj)irit,  it  neverthelefs  cxifts  in  it.  \\x 
my  opinion  it  is  engaged  there  by  a  ponion  of  tartar  which 
is  found  in  the  refiduum  of  the  diRilhition  of  the  wine.  The 
heat  a<Sls  alfo,  in  all  probability,  on  a  glutinous  matter  fimilar 
to  that  found  in  the  dregs  of  wine :  after  it  is  feparated  and 
infpiflatcd,  the  fpirit  of  wine  is  difentraged  and  volatilifed. 

When  a  mixture  of  equal  parts  of  fpirit  of  wine  and  con- 
centrated vitriolic  acid  is  diftillcd,  the  eflential  oil  of  the  fpirit 
t)f  wine  is  refinificd  and  charred,  the  eihcr  is  liberated  from 

VoL.VH.  T  its 
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its  confinement.  This  kind  of  cfTential  oil,  furcharged  with 
inflammable  matter,  is  inalterable  by  acids,  and  may  be  con- 
fidered  as  inflammable  gas  in  the  fonn  of  a  fluid,  of  which 
it  has  indeed  all  the  properties. 


IX.   Comparative  V'tcw  of fome  dangerous  Difeafas,  fuppofad 
fo  he  nccajioncd  by  Infe&s,  ivbicb  pre^'ail  in  Sivedcn,  Ruf" 
Jta,  Siberia,  and  the  adjacent  Coufi/ries  *. 


D; 


R.  SQLANDER  was  the  firfl:  perfon  who  obfcrvcd,  with 
the  tye  of  a  philofopher,  a  difeife  known  in  Weft  Bothnia 
and  the  neighbouring  parts  of  Lapland  under  the  name  of 
Jli'cit  ov  fkutz\.  This  difeafe  attacks  thofc  onlv  who  travel 
or  labour  in  the  open  air;  and  in  the  above  drftri6ls  it  is 
confidered  as  the  efl"e6l  of  the  witchcraft  of  the  Laplanders. 
The  common  people  believe  that  the  Laplanders  caufe  balls 
of  the  hair  of  their  cattle  to  fiv  through  the  air,  and  that  the 
Rairs  which  fall  from  thefe  balls  penetrate  the  bodies  of  men 
and  animals,  according  to  the  plcafure  of  the  witch  or  for- 
cerer,  and  occafion  their  death  with  excruciating  pain. 

Except  in  Eaft  and  Wcfl  Bothnia,  Torneo,  Kemi,  and 
6ther  parts  on  the  gulph  of  Bothnia,  this  difeafe  is  exceed- 
ingly rare  in  Sweden.  In  thofc  parts,  however,  it  is  gene- 
rally known',  and  attacks  fomc  of  the  inhabitants  every  year. 
Lhniceus  conjec^ufed  that  this  difeafe  was  occafroned  by  a 
ftnall  kiiid  of  worm,  one  of  which,  in  a  dried  ftate,  had  been 
fent  to  him  from  Kemi  J  ;  but  he  concluded,  very  crroneouflv, 
that  the  difeafe  might  be  of  the  fame  nature  as  that  prevalent 
imoiTg  tb.e  horfes  in  Hollaird,  aiid  known  under  the  name  of 
the  vyvcl  ox  fryfel.  This"  is  now  proved  to  be  a  m>(take. 
Dr.  Solander,  however,  has  placed  it  beyond  all  doubt,  that 
a  fuiall  worm  which  penetrates  into  the  fle(h  of  living  ani- 
mals, is  the  occafion  of  thofc  dangerous  and  mortal  tumours 

•  From  Nfur  Non!  'che  Piyir.'ij^c,  by  Profiflbr  P.Uas,  Vol.  I. 
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n-iih  which  healthy  people  are  often  unexpe6leclly  attacked 
in  the  before-mentioned  diltridls.  According  to  his  ob- 
fervations,  the  extenfive  fens  in  the  northern  part  of  Bothnia 
are  the  principal  feat  of  this  deftrudtive  infeit,  and  the  tu- 
mours it  produces  have  been  remarked  chiefly  by  the  inha- 
bitants of  thefe  diftritls  or  thofe  who  travel  through  them. 
In  men,  this  difeafe  generally  attacks  thofe  parts  of  the  body 
which  are  expofed  to  the  air,  fuch  as  tiie  hands,  arms,  neck, 
&c.  A  prick  like  that  of  a  needle  is  tirll  felt,  after  which  a 
black  fpeck  is  feen  in  the  place,  and  a  violent  itching  enfues. 
This  is  foon  after  followed  with  extreme  pain,  a  red  fpot  is 
produced,  and  the  neighbouring  parts  are  inflamed.  As  the 
difeafe  incrcafes,  the  parts  become  more  irritated  and 
painful,  and  the  patients  are  feized  with  an  inflammatory 
fever,  accompinied  with  fits  of  fainting  and  delirium,  which 
often  carries  them  off  in  the  courfe  of  a  few  days,  and  fome- 
timesofafew  hours.  Some,  however,  get  over  this  fever, 
but  are  afl'ecled  in  the  injured  part  with  malignant  and  te- 
dious fores,  which  often  remain  incurable  during  their  whole 
lives. 

Dr.  Solandcr  was  himfelf  an  eve-wltnefs  of  a  cafe  of  this 
kind,  and  he  mentions  others  which  were  related  to  him  by 
perfons  worthy  of  credit.  The  greater  part  of  them  occurred 
In  the  fpring  and  iummer,  though  inftances  of  this  difeafe 
have  been  obferved  in  winter.  When  the  worm  has  pencr 
trated  into  the  flefh,  it  is  often  impoihble  to  favc  the  patient 
even  by  cutting  out  the  aflcifted  part;  but  it  fomctimes  hap- 
pens that  the  fmall  animal  which  is  the  caufe  of  the  evil  may 
be  extratled  with  a  pair  of  pincers,  or  the  teeth,  if  the  proper 
means  be  emploved  immediately  after  the  puncture  is  felt. 
When  this  is  done  by  cutting,  the  patient,  if  the  wornj  has 
penetrated  to  a  great  depth,  is  expofed  to  the  mod  excruci- 
atiuf/  pain.  Old  women,  who  perlorm  the  operation  of  cut- 
ting the  ilefli  or  extrading  the  worm  w  iih  a  variety  of  fupcr- 
ftitious  practices,  are  accuftonied  to  apply  birch-tar  to  the 
wound,  and  then  to  bind  it  up.  In  one  cafe,  the  worm  was 
extracted  by  the  accidental  application  of  curdled  milk  or 
now  cheele,  and  the  patient  cured  in  the  courfe  of  fix  hours. 
This  remedy  was  a/icr',\ards  repeated   with  fuccefs.     When 
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the  patient  dies,  the  deftruftive  infeft,  it  is  faid,  comes  forth 
of  its  own  accord  from  the  mortified  part. 

But  in  whatever  manner  it  may  come  forth,  it  has  always 
the  appearance  of  a  very  tender  fmall  worm,  of  the  fize  of  a 
hair,  about  half  an  inch  in  length,  of  a  flefh  or  whitifh  yel- 
low colour,  anci,  often  black  at  the  extremities.  On  each  fide 
it  is  armed  with  a  fingle  row  of  uncommonly  tender  briftles 
(landing  backwards,  which  enable  it  to  penetrate  the  flefli 
better ;  and  in  all  probability  thcfe  briftles  occafion  that 
acute  pain  which  is  felt,  and  prevent  it  from  being  extracted. 
No  rings  or  indentations  can  be  obferved  on  it ;  and,  except 
the  bridles,  it  has  a  great  refemblance  to  the  hair-worm. 

This  is  the  fingular  animal  which  Linnaeus  has  admitted 
Ifito  his  fyftem  under  the  very  proper  name  of  the  Furia  in- 
fcrnal'is.  It  is  however  hardly  poffible  to  fuppofe,  with  this 
naturalift,  that  the  above  worm  falls  down  from  the  atmo- 
fphere ;  for  it  will  be  difficult  to  explain  by  what  power  it 
can  raife  ilfelf  into  the  air.  But  the  wonder  will  ccafe  if  we 
fuppofe  that  this  worm  may  be  borne  aloft  on  bits  of  llraw 
or  the  leaves  of  trees,  and  may  then  be  conveyed  by  the 
winds  till  it  at  length  falls  down  on  the  body  of  fomc  animal. 

In  different  parts  of'the  Ruflian  empire,  particularly  in  dry 
fummers,  and  in  open  marfliy  dillricls,  dangerous  difeafes  of 
the  like  kind  have  been  obferved,  but  eflentially  different 
from  that  of  Sweden,  though  in  all  probability  produced  by 
a  fimilar  caufe. 

The  elder  Gmclin  was  the  firll  perfon  who  remarked  this 
difeafe  in  Siberia.  He  mentions  it  in  his  travels  *,  and  gives 
an  account  of  its  fymptoms  as  ^vell  as  of  the  remedies  em- 
ployed to  cure  it.  In  order  that  the  eflecls  of  the  Kuflian 
difeafe  may  be  compared  with  thofe  of  the  Swedifh  furv,  I 
iliall  here  give  an  account  of  the  former  according  to  the 
latell  obfervalions  on  the  fubjet^tf.  The  open  level  country 
which  extends  from  the  Urali  mountains  along  the  river  Ui, 
or  the  fo  called  Ui  line,  the  whole  diflrie\  of  Ifchimi  and 
Barabyni  as  far  as  it  belongs  to  Ruflia  along  the  Irtifch,  and, 
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feven  the  dlftri6ls  between  the  Jaik  and  the  Irtlfch,  but  par- 
ticularly the  low,  marfhy,  and  falinc  fens  of  thefe  immenfc 
plains  which  are  dried  up  every  year,  and  fituations  of  the 
like  kind  near  the  rivers  and  brackifli  lakes  from  the  banks 
of  which  the  water  retires  during  the  droughty  weather,  are 
the  places  where  this  difcafe  breaks  out  every  year,  and  pre- 
vails more  or  lefs  both  among  men  and  cattle.     In  thcfe 
countries,  the  horfes  and  other  fmooth-haired  animals  never 
go  out  with  fafety  in  fummer  to  pafture.     For  this  reafon  the 
inhabitants  of  the  banks  of  the  Irtifch,  where  this  difeafe  is 
mod  dangerous,  drive  their  horfes  in  fummer  to  the  high  paf- 
tures,  at  a  diftance  from  the  river,  where  in  that  feafon  cool 
xvinds  prevail,  and  where  this  kind  of  plague  is  never  ob- 
ferved  to  make  its  appearance.     In  the  northern  and  eaftern. 
parts  of  Siberia,  and  alfo  in  the  mountains,  it  is  not  known. 
This  difeafe,  which  is  diftinguifhed  in  the  above  diftrifls 
by  the  name  oi  moroiuafa  jajkua,  or  plague,  is  moft  common 
in  the  fummer  months,  when  the  fultry  fouth  winds  prevail. 
As  foon  as  the  winds  and  the  weather  become  cold,  no  traces 
of  it  are  to  be  feen ;  but  if  fuch  a  change  of  temperature  docs 
not  take  place,  the  difeafe  often  continues  till  autumn,  both 
among  men  and  horfes.      Smooth-haired  cattle  alfo,   aiid 
camels,  the  (kins  of  which  in  fummer  are  aluioft  deflitute 
of  hair,  are  fubjeft  it.     If  we  now  reflc6t,  that  people  who 
refide  much  in  the  houfe  efcape  this  fcourge,  and  that  it  at- 
tacks thofe  only  who  are  expofed  to  the  open  air  in  the  fields 
and  meadows;  that  it  chiefly  affefts  thofe  parts  which   are 
naked  or  thinly  covered,  and  that  it  appears  molt  frequently 
in  horfes  in  the  belly,  where  the  hair  is  thin;  that  flieep,  by 
whofe  thick  wool  the  difeafe  feems,  as  it  were,  to  be  checked, 
never  fuffer  from  it,  and  that  the  fmokc  of  the  fires  which 
the  natives  kindle,  protects,  in  fome  meafure,  their  cattle;  we 
(liall  naturally  be  led  to  conclude,  wlicn  the  fymptoms  alfo  are 
taken  into  confidtration,  that  fomethiug  muft  penetrate  im- 
perceptibly into  the  body  from  v.ilhout,  and  by  its  poifouous 
f|uality  produce  inflammatory  tumours  and  ulcers.     It  is  pro- 
bable, alfo,  that  it  is  fomething  endowed  with  life,  which  is 
conveyed  through  the  air  to  the  mardiy  plains,  where  it  at- 
tacks animals,  and  forces  its  way  into  their  flefli.    But  what- 
ever 
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ever  It  may  be,  the  nature  of  it  has  not  yet  been  detennine4 
bv  certain  obfervation.  The  punfture  of  flies  and  gnats, 
efpecially  when  thev  have  fed  upon  carrion,  is  in  thofe  dif- 
trifts  of  a  poifonous  and  inflammatory  nature  :  but  thcfe  in- 
fc«Sts  are  too  perceptible,  and  their  effefts  fo  fenfible,  that  we 
cannot  afcribe  to  them  a  difeafe  which  at  firft  is  not  attended 
with  any  remarkable  pain,  and  in  this  rcfpeft  it  is  particularly 
diftinguifticd  from  the  Swedifh. 

The  fymptoms  of  this  difeafe,  as  generally  obferved^  are  as 
follows: — Perfons  in  perfc6l  good  health,  of  all  ages  and  of 
both  fexes,  unexpe6tedly  feel,  while  walking  in  the  fields,  an 
itching  accompanied  with  afmall  hard  tumour,  which  at  firft 
they  are  inclined  to  confider  as  the  effeft  of  the  punclure  of  a 
gnat  or  fly.  It,  however,  fpeedily  increafesin  fize  and  hardnefs, 
and  before  much  attention  has  been  paid  to  it,  has  proceeded 
to  fuch  length,  that  a  needle  may  be  ftuck  into  the  hard 
fwollen  part  without  the  patient  being  fenfible  of  pain,  unlefs 
the  needle  is  made  to  reach  the  found  fiefh.  In  the  centre 
of  the  tumour  there  is  then  fccn,  for  the  mod  part,  a  red  or 
blueiih  point  like  the  prick  of  an  infeft,  and  in  which,  if 
proper  means  be  not  foon  applied,  mortification  or  gancrene 
cnfues,  and  fpreads  itfelf  to  the  neighbouring  parts.  In  the 
firft  ftage  of  the  difeafe,  the  patient  has  no  internal  afTci^lions; 
but  as  the  inflammation  of  the  tumour  increases  (which, 
however,  is  not  attended  with  much  pain),  head-ache,  dejec- 
tion, and  internal  uneafmefs  take  place;  but  it  is  not  impro- 
bable that  the  fear  of  danger  may  contribute  to  promote 
thefe  fymptoms.  Among  cattle  attacked  by  this  difeafe, 
uneafinefs  and  dcjeftion  are  not  obferved  till  it  has  attained 
to  the  utmolt  degree  of  its  violence. 

Cattle  attacked  bv  tb.is  dlfcale  generally  die,  partly  bccaufe 
the  tumours  are  obferved  too  late,  and  partly  becaufe  the 
conunon  people,  bcmg  negligent,  do  not  give  themfelves  the 
trouble  to  apply  a  cure  :  on  the  other  hand,  among  the  hu- 
man fpecies,  a  cure  feldom  fails  if  the  proper  means  have 
been  employed  in  time.  The  cure  generally  ufed  bv  the 
counuon  people,  cis  mentioned  in  Gmelin's  Travels,  is,  to 
run  a  long  needle  through  tlic  tumours  in  ditlcrent  direc- 
(ivui-s  to  iub  nito  llie  punctures  a  mixture  of  fal-ammoniao 
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ahd  tobacco,  and  to  forbid  the  patients  the  ufe  of  cold  li- 
quors and  of  certain  kinds  of  food.  This  cure,  however, 
has  been  rendered  ftill  fimplcr,  and  various  other  means  more 
effe<Stual  have  been  devifed.  On  the  Irlifch,  a  ftrong  lixi- 
vium of  wormwood  aflies  is  employed,  and  a  decoftion  of 
tobacco  and  fal-ammoniac,  or  alum,  without  fcarification. 
On  the  Ui  line,  a  warm  plafter  made  of  pulverifed  night- 
fhade,  fal-ammoniac,  yeaft,  and  oatmeal,  is  faid  to  be  an 
infallible  remedy;  but  the  common  people  fiill  adhere  to 
the  old  painful  method  of  cure,  which  is  ufcd  even  by  fome 
furgeons.  In  other  places  the  common  people  confider  the 
application  of  a  living  frog  to  the  tumours  as  of  fervice;  but 
I  have  no  authority  for  warranting  its  good  effetla.  The 
other  means,  as  is  well  known  by  long  experience,  are  proper 
for  deftroying  vermin,  and  therefore  favour  the  conje(fture 
before  mentioned  refpecling  the  primary  caufe  of  this  difeafc. 
In  the  extenfive  low-lands  on  the  Wolga,  from  Saratof 
towards  Aftracan,  the  cattle,  and  particularly  horfes,  when 
they  are  driven  out  to  pafture  too  foon  after  the  water  with 
which  the  fields  have  been  overflown  has  run  o^,  frequently 
die  in  confequence  of  hard  inflammatory  tumours  which 
break  out  on  the  brealt  and  belly,  and  which,  without  doubt, 
are  of  the  fame  nature  as  the  above-defcribed  Siberian  difeafe. 
The  Calmucs  call  thefe  tumours  mohmo^  but,  as  appears,  con- 
found under  this  name  other  maladies,  accompanied  with  tu- 
mours, which  attack  cattle.  This  much,  however,  is  certain, 
that  on  the  Wolga  the  tumours  here  delcribed  are  prevalent 
among  the  human  fpecies ;  but  they  are  mod  common  ia 
dryfummers;  and  the  men,  who  are  daily  expofed  to  the 
open  air,  are  more  fubjc6l  to  them  than  the  women,  who 
conilantly  refide  in  their  fmoky  hut?,  or  never  remove  to  a 
great  diilance  from  them.  Among  the  Calmucs  on  the 
Wolga,  the  Songari,  who  were  acquainted  with  this  difeafe 
in  their  former  country,  the  Altai  mountains,  recommend, 
as  a  remedy  for  it,  to  burn  on  the  tumour  a  bit  of  Chincfe 
incenfe,  which  confumes  in  the  fame  manner  as  tinder,  and 
then  to  thruft  into  the  black  point  which  appears  in  the 
middle  of  it,  a  copper  or  iron  needle,  till  it  penetrate  to  the 
found  flefli.  This  remedy,  hov.cver,  muft  be  applied  before 
8  the 
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the  expiration  of  the  fecond  clay,  elfc  it  will  be  ineffeclual. 
The  Torgatcfe  are  accuftonied  to  ftiniul.Ue  and  fcarify  thefe 
tunionrs  with  the  petrified  tooth  of  a  (hark,  which  they  call 
a  fnake's  horn.  I  have  been  informed  in  a  letter  from  a 
pcrfon  who  was  an  eye  witnefs,  that  tumours  of  this  kind  in 
a  horfc,  diflc6lcd  after  death,  were  found  to  confift  of  fofl 
watery  matter.  Horfcs  often  die  on  the  day  when  the  tu-' 
incurs  appear*.  Among  the  Calmucs  it  is  cuftomary  to 
burn  all  the  cattle  which  die  of  the  fo  called  inohmo,  but  the 
poor  a'c  fcldom  fo  nice,  they  only  cut  out  the  flefli  afound 
the  tumours,  and  cat  the  remainder  without  any  ceremony. 
It  is  faid  that  the  blood  of  thofe  who  feed  on  fuch  carrion 
becomes  corrupted,  and  that  they  are  fubjeft  to  running 
fores,  called  chattig'd,  which  are  often  infectious.  But  that 
this  obfervation  is  applicable  rather  to  other  difeafes  among 
cattle,  than  to  the  tumours  in  queftion,  I  conclude  from  this 
circumftance,  that  the  Tartars  fay,  that  the  niohmo  of  horfes, 
which,  as  is  well  known,  are  mod  fubje6l  to  external  tu- 
mours, are  not  always  infectious ;  thofe,  however,  of  cows 
and  goats  are  more  dangerous,  fo  that  not  only  the  flefli  of 
thefe  animals,  when  eaten  inadvertently,  is  infeftious,  but 
even  their  llcins  if  a  perfon  lies  or  fits  upon  them.  According 
to  fome  late  obfervations  which  have  been  communicated  to 
me,  purgatives  adminiftered  to  thofe  attacked  with  thefe  tu- 
mours are  pernicious:  on  the  other  hand,  ftrengthening  fpi- 
rituous  remedies  are  found  to  be  ferviceable  if  ufed  before  the 
appearance  of  lethargic  afle6tions,  which  in  thofe  countries 
feldom  fail  to  accompany  this  difeafe,  and  which  fometimes 
continue  two  or  three  days.  The  Calmucs,  as  I  am  in- 
formed, are  inclined  to  afcribe  the  vioktno  tumours  to  the 
<p()ifi)nous  puniilure  or  filth  of  an  infe<Sl,  and  therefore  to  an 
external  caufe. 

[To  be  conclu.lcd  in  the  next  Number.] 
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ESPERTILIO  PLiCATUS  f,  tailed;  the  noftrils  round, 
fimple  perforations;  the  upper  lip  very  large,  and  folded; 
the  ears  as  large  as  the  head,  folded,  and  half  pendulous. 
Inhabits  old  houfes  at  Puttahaut  in  Bengal. 

From  its  teeth  this  bat  can  onlv  be  niidaken  for  the  Ce- 
phalotes ;  but  the  defcription  of  that  fpecics  will  not  apply 
to  this. 

From  the  point  of  the  nofe  to  the  root  of  the  tail  three 
inches;  from  the  extremity  of  one  wing  to  that  of  the  other 
twelve  inches. 

The  wings,  and  naked  parts  of  the  bodv,  are  foot-coloured. 
The  hair  is  mixed  with  alh-colour,  and  is  paler  below  than 
On  the  back. 

The  head  is  large,  thick  at  the  flioulders,  and  tapers  gra- 
dually to  the  fnoLil;  which  is  blunt,  terminates  in  a  heart- 
fliaped  margin,  and  projects  far  beyond  the  lower  jaw.  It 
is  moftly  naked ;  but  has  feveral  long,  ereft  bridles.  The 
nolirils  are  fmall  circular  holes,  remote  from  each  other,  and 
|)laced  under  the  margin  of  the  fnout.  The  upper  lip  at 
the  fides  hangs  over  the  under  jaw,  and  at  each  fide  is  deeply 
■wrinkled  with  feven  or  eight  vertical  folds.  The  ears  are 
large,  blunt,  wrinkled,  and  fomewhat  pendulous.  From 
being  bent  in  feveral  folds,  they  at  firft  fight  appear  to  be 
thick  and  flefliy.  They  approach  very  near  at  their  infertion 
on  the  brow,  and  are  naked,  except  on  a  (liarp  finus  towards 
the  hinder  part  of  the  head.  On  their  edge  near  the  tips  are 
five  or  fix  fmall  warts.  There  are  no  internal  auricles.  The 
eyes  are  in  two  fmall  flits  above  the  angles  of  the  mouth,  and 
are  almoft  covered  by  the  cars.  There  are  two  ftrong  tufks 
in  each  jaw.  In  the  upper  jaw  there  are  two  conical  fharp 
fore- teeth,  half  as  long  as  the  tufks.  Below,  in  place  of  thefe, 
there  are  only  two  fmall  points,  fcarcely  proje£ling  from  the 
gums.     The  grinders  arc  a  little  removed  from  the  tuflcs,  anci 

'*  From  the  TranfaSl'ioni  of  the  Linnaan  Sotiftv,  \'ol.  V. 
t  Stftion  F  of  Ker's  Tranflanon.  of  Ginclin'i  Svft,  Nat. 
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are  in  each  fide  of  cdch  jaw  five  or  fix  in  number.  In  ttiC 
lower  jaw  erteh  grinder  has  two  (harp  points;  in  the  upper 
jaw  eaeh,  except  the  firft  pair,  has  three  points. 

The  neck  is  very  fliort,  and  fo  covered  with  hair  as  to  be 
fcarcely  obfervable.  The  (houldcrs  are  high  and  round,  with 
a  deep  cavity  between  thcnii.  The  body  at  the  (lioulders  \i 
much  wider  than  at  the  haunches.    The  bttttocks  arc  bare. 

The  tail  is  naked,  round,  and  blunt :  it  is  turrt^fd  up  at 
the  end.  A  ftrohg  hooked  claw  in  place  of  the  thumb.  No 
carpus  nor  metacarpus.  Four  long  fintrcrs  fcrve  to  dif^end 
the  nKembranc  of  the  wing.  Tht  hintt-fect  have  five  diftincl 
toes,  with  finall  fharp  claws.  The  membrane  of  the  wing3 
joins  the  hinder  legs  and  tail,  but  it  is  not  nearly  fo  long  as 
the  latter.  A  broad  hairv  lift  furroundis  all  round  the  bodx', 
and  covers  the  bottoin  of  the  membrane. 

The  drawing  and  defcriplion  wefe  taken  from  a  male.  I 
could  oWerve  no  nipples. 

The  natives  of  Bental  have  only  two  names  for  all  the 
fpecies  of  bats  found  in  their  countrv.  The  large  bats, 
vihich  neftlc  on  frees,  and  Irve  clneflv  on  fruit,  tbcv  call 
Badur :  thofe  which,  like  thi:  one  above  defcribed,  inhabit 
caverns  and  old  buildings,-  and  live  chiefty  on  infcfls,  they 
call  Chamchccka. 

Plate  IV.  reprcfents  th*  P'efpcrt'ilio  fiUcnius  of  nearlv  ox\t- 
half  its  natural  fize. 


XI.  Account  of  a  Cavern  d'tfcovercil  on  the  North-JJ'tji  SUc 
of  the  Mcnd'ip  Hills ^  in  Somfrfttfh'ire.  Jxy  GecTRGE 
Smith  Gi  b li  e s-,  M.  B.  F.  L.S. * 

Jl  EPiHAPS-  tht  following  acouirt'  of  a  cavern  which  I 
vifitcd  fome  time  fince  may  be  acceptable,  as  we  t"here  fet 
the  procefs  going  on,  which  Nature  employs  to  erttlofc  fo- 
reign fubllances  in  the  harder  rocks. 

At  the  bottom  of  a  deep  ravine  on  the  north -wefl  fide  of 
the  Mendip  hills,  in  Somerfelfliire,  near  the  little  villai^e  of 
iJcnington',  there  has  been  difcoverod  a  cavern  of  confidcrable 
•  Froai  the  7r<!')/i^^ions  of  the  Linna-au  Soa'ch;  Vol.  V. 
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fxlent,   ill  which  was  found  a  great  coUcdlion  of  human 
bones. 

As  I  have  obfcrvcd  in  this  cavern  many  circumflancps 
which  appear  curious  to  me,  I  beg  leave  to  mention  them, 
as  I  do  not  believe  there  is  another  place  in  the  kingdom 
where  the  ditl'erent  Itages  (if  I  may  be  allowed  the  expreflion) 
of  bones  incorporating  with  limedone  rocks  can  be  fo  well 
feen.  From  the  top  and  fides  there  is  a  continual  dripping 
of  water,  which  being  loaded  with  a  large  quantity  of  calca- 
reous earth,  depofits  a  white  kind  of  paftp  on  mod  parts  of 
the  cavern.  Many  of  the  bones  are  incrufted  with  this  ce- 
ment, and  a  large  proportion  of  them  are  aftually  fixed  iu 
the  folid  rock.  I  fuppofe,  therefore,  that  this  fubftance, 
which  at  firll  is  in  a  Hate  refembling  niortar,  by  lofing  its 
water,  hardens  into  a  fij'm  and  folid  ("tone.  I  had  an  oppor- 
tunity of  examining  the  propefs  in  every  part.  Had  the 
cavern  not  been  diicovered,  and  thefe  dcpofited  fubftances 
not  been  removed,  I  do  not  doubt  that  the  whole  excavation 
would,  in  no  great  length  of  time,  have  been  cqmpletely 
filled  up.  The  water  was  ftill  bringing  frefli  quantities  of 
calcareous  earth,  an(J  the  bones  were  in  fonie  places  com- 
pletely incoiporated  with  the  fojid  rock.  PLvcry  degree  of 
intermediate  i'olidity  was  plainly  difcerniblc.  There  were 
feveral  nodules  of  ftoue,  each  of  which  contained  a  pcrfeft 
human  ikuU.  The  fubftance  which  is  depofitcd  from  the 
water  effervefces  wjth  acids,  and  has,  in  fliort,  evcrv  cha- 
rafter  of  limeftone.  At  the  further  cud  of  this  very  curious 
cavern,  where  the  height  is  about  fittcen  feet,  there  depends 
a  mofi;  beautiful  Italaetite,  perfectly  conical,  which,  when 
the  cavern  was  firft  cjift'overed,  reached  within  an  inch  of  a 
Gorie  of  the  fame  kind  which  rifes  from  the  fioor.  Bv  fouie 
accidpnt  a  fuiall  part  of  the  fiala<Slite  was  broken  olf;  hut 
Nature  is;  now  bufy  in  repairing  an  injury  which  had  been 
done  to  one  of  the  preltiefi;  productions  of  her  mineral  kinsx- 
dom.  Had  thefe  two  cones  met,  a  beautiful  column  would 
have  been  formed  of  nearly  fifteen  feet  in  height.  On 
ftriking  this  ftalae^lite,  a  founil  is  produced  fimih\r  to  that  of 
a  bell,  which  niav  be  heard  at  a  confiderablp  diftancc  be- 
yond the  mouth  of  the  cavern. 

I    I  I  cxa- 
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T  examined  the  bones  witli  confiderable  attention,  and  I 
found  that  there  was  adhering  to  the  furface  of  many  of 
tlicm,  a  fubftance  which  refembled  the  fpermaceti  I  have 
before  defcribed  in  the  Philofophical  Tranfaclions  for  the 
years  1794  and  1795. 

1  have  to  add,  that  this  cavern  was  difcovered  about  two 
years  ago  by  accident,  and  that  no  fatisfadlory  reafon  has 
been  given  for  this  finguUir  accumulation  of  human  bones. 


XI.  Defcrlption  of  a  Mercurial  Air-holder^  f^Sid^^^  ky  '^^ 
InfpeBlon  of  Mr.  IVatt's  JSIachlne  for  containing  FaSiltlous 
Airs.     jB>' William  Clayfield  *. 


S: 


SEVERAL  modes  of  countcradting  the  prclTure  of  a  de- 
crcafing  column  of  mercury  having  been  thought  of,  in  con- 
junction with  Mr.  W.  Cox,  the  following  was  at  laft  adopted 
as  the  moil  fimple  and  cficclua! : 

Plate  V.  Fi<>;.  i.  reprefeuts  a  fec^ion  of  the  machine,  which 
confills  of  a  Itrong  glafs  cylinder  A,  cemented  to  one  of  the 
fame  kind  B,  fitted  to  the  folid  block  C,  into  which  the  glafs 
tube  D  is  cemented  for  conveying  air  into  the  moveable  re- 
ceiver E. 

The  brafs  axis  F,  fig.  2,  having  a  double  bearing  at  a,  a, 
is  terminated  at  one  end  by  the  wheel  G,  the  circumference 
of  which  is  equal  to  the  depth  of  the  receiver,  fo  that  it  may 
be  drawn  to  the  furface  of  the  mercury,  by  the  cord  />,  in  one 
revolution  ;  to  the  other  end  is  fitted  the  wheel  II,  over 
which  the  balance-cord  c,  runs  in  an  oppofiie  direction  in 
the  fpiral  groove  e :   a  front  view  of  the  wheel  H  is  fliown  at 

Having  loaded  the  receiver  with  the  weight  I,  fomcfhing 
heavier  than  may  be  neccflary  to  force  it  through  the  mcr- 

♦  From  311  iiiktonio'is  work  lately  pub'ilhcd  entitled,  Rffcrrcbes  Chc- 
::i!cul  and  I'hilofofbirfd,  cbi.'fiy  concDJiiti^  /liirous  Oxyd  or  iUpbk^iJhcaitd 
uiirous  Air.  and  its  RnJj'iriUioii ;  by  Humpbitj  IXtvy,  Sjifx-rimeHd^at  of  the 
^JcdictiL  Pdcumatii:  Injlttution. — T!i\s  ai'paratiis  w^s  tiift  dcfcribcd  in  ijic 
Third  Pan  of  Dr.  Bcddocs's  Cci-fidcTations,  bat  it  lus  fiiue  received  fomc 
ijTiprovcn;c;us. 
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cary,  it  is  balanced  by  the  finall  \vci.e,ht  K,  which  hangs 
iVoni  that  part  of  the  fpiral  where  the  radius  n  equal  to  that 
of  the  wheel  G;  from  this  point  the  radius  of  the  Ipiral  muft 
be  increafed  in  fuch  proportion,  that  in  everv  part  of  its  cir- 
cuitj  the  weight  K  may  be  an  exacl  countcrpoilc  to  the  air- 
holder.  In  this  way,  fo  little  fri£lion  will  be  produced,  that 
merely  plunging  the  lower  orifice  of  the  tube  D  under  mer- 
cury contained  in  the  fmall  vefl'el  L,  will  be  fufiicient  to 
overcome  every  refinance,  and  to  force  the  gas  difchargx-d 
from  the  beak  of  a  retort  into  the  receiver,  where,  whatever 
may  be  its  quantity,  it»will  be  fubjecled  to  a  prefllire  exaiSlly 
correfponding  to  that  of  the  atmofphere.  The  edge  of  the 
wheel  H  being  graduated,  the  balance-cord  c  may  be  uradc 
to  'mdica-te  its  volume. 

Should  it  at  any  time  be  nece'mry  to  reduce  tlie  prefifure 
to  the  medium  llandard  of  tlie  barometer.  It  may  ealilv  be 
done  by  graduating  the  lower  end  of  the  tube  D,  and  addirvo- 
to  the  weights  I  or  K,  as  may  be  found  ncceHary ;  the  fur- 
face  of  the  mercury  in  the  tube  pointing  out  the  incrcafe  or 
diminution. 

The  concavity  at  the  top  of  the  internal  cylinder  is  intended 
to  contain  any  liquid  it  may  be  thought  proper  to  expole  to 
the  a6lion  of  the  gas. 

The  upper  orificey,  with  its  ground- ftopper,  is  particularly 
ufeful  in  conveying  air  from  the  retort  g,  with  its  curved 
neck,  into  the  receiver,  withf)ut  its  palling  throuQ;h  the 
tube  D.  In  all  cafes  where  a  rapid  extrication  of  gas  is  ex- 
peeled,  the  retort^  lliould  be  firmly  luted  to  the  oririce,  and 
the  weight  I  removed  from  the  top  of  the  receiver ;  this,  by 
diminiiliing  the  prefllire,  will  admit  the  gas  to  expand  freely  in 
the  air-holder  at  the  inliant  of  its  formation,  and  prevent  an 
•xplofion  of  tlie  vellels.  The  fame  caution  mutt  be  obferved 
whenever  any  inflammation  of  gas  is  produced  by  the  ele^lric 
fpark. 

The  air  may  be  readily  transferred  through  water,  or  even 
mercury,  by  the  tube  h,  Fig.  i. 

To  prevent  an  abiorption  of  ujercurv  In  cafe  of  a  condenfa- 

tiori  taking  place  in  the  retort  made  ufe  of  for  generating  air, 

Mr,  Davy  has  applied  the  Ilop-cock  i,  to  which  the  necl;  is 
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firmly  luted.  This  ftop-cock  is  likewife  of  great  fervicp  yi 
faturatiiig  water  with  acid  or  alkaline  gules,  which  may  be 
eflcftpd  by  luting  one  end  of  the  tube  k  to  the  ftop-cock  and 
plunging  the  other  into  the  fluid  in  the  fmall  veflel  /,  ce^ 
mented  at  top,  and  terminating  in  the  bent  funnel  m;  the 
tube  b  having  been  previoufly  removed,  and  the  lower  orifice 
of  the  tube  D  cither  funk  to  a  confiderablc  depth  in  mercury, 
or  clofed  with  a  ground -ftopper.  The  bend  of  the  funnel  m 
may  be  accurately  clofed  by  the  introduction  of  a  few  lines 
of  mercury. 

The  application  of  the  flop-cock  «,  has  enabled  Mr.  Daw 
to  perform  fome  experiments  on  refpiration  with  conflderablc 
accuracy. 


XII.   Curfory  Vieiu  of  fome  of  the  late  Difcovefics  in  Scievcfi. 
[Continued  from  Page  So.] 

^-^  FOSSILS. 

v_T .  A.  DELUC  has  examined  the  lenticular  numifmal, 
and  the  bclcmnite.  He  confldcrs  the  lenticular  as  the  bones 
of  a  kind  of  lepia.  Naturaliiis  in  general  confider  it  as  a 
kind  of  cornu  ammonis. 

lie  has  the  fame  opinion  rerpe«5ling  the  belemnite.  '*  It 
is  extremely  probable,"  fays  he,  *'  that  this  foffil  has  been 
the  foft  bone  of  a  fiih." 

The  numil'mal  is  found  in  Europe,  in  Egypt,  in  India  near 
the  Ganges,  and  in  Bengal. 

He  found  at  Mount-Saleve  a  petrified  buccinum  fimilar  to 
thofe  found  at  Ernicnonville. 

He  obfervcd  phollades  in  the  columns  of  the  temple  of 
Serapis  near  Pozzuolo :  they  are  in  a  part  of  the  column, 
raifed  at  prelent  twcnty-fcvcn  feet  above  the  level  of  the 
waters  of  the  foa.  lie  fuppofes  that  this  temple  has  been 
thrown  into  the  fea  by  an  cartiiquake ;  that  the  phollades 
then  penetrated  into  the  columns  j  and  that  a  new  earth- 
quake conveyed  them  back  to  the  place  where  thev  now  (land. 

Faimas  has  begun  to  give  adefcription  of  the  folflls  found 
in  the  moualaiu  of  SaiiU-Picrre,  near  MacUrit-ht.     They 

confilt 
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tbtifift  of  cliffercnt  fliells,  and  a  great  luinibcr  of  bones. 
Whole  jaw-bones,  more  than  four  feet  in  length,  have  been 
found  in  that  mountain.  They  are  fuppofed  to  have  be- 
longed to  crocodiles.  He  has  defcribed  alfo  fome  fhells 
which  appear  to  have  belonged  to  the  common  torioife,  the 
tortuefranckc  of  Lacepede,  or  the  tejludo  my  das  of  Linnaeus. 
This  further  confirms,  that  the  remains  of  animals  ftill  ex- 
ifting  are  found  among  foilils. 

Denis  Montfort  has  publiflied  a  memoir  on  a  par- 
ticular foflil  kind  of  the  cornu  ammonis,  found  in  the  en- 
virons of  Rouen  and  in  other  places.  It  is  not  of  a  fpiral 
form  like  the  common  cornua  ariimonis,  but  (liaped  like  a 
buccinuni. 

Villa Rs  has  found  foflil  wood  on  the  mountain  of  Laus, 
In  the  canton  of  Pifans,  at  the  height  of  2537  feet,  that  is  to 
to  fay,  932  feet  above  the  moll  elevated  line  at  which  trees 
grow  at  prefent.  The  trees  of  which  foflil  remains  are  foundj 
are  the  trembling  poplar,  birch,  and  common  larch. 


G  E  O  L  O  G  V 


EEutKaS'd  has  given  a  new  cxplanatii^  of  his  geologic 
fvftem.  He  flill  fu])pofes  that  the  globe  of  the  earth  was 
origmally  ^  frozen  mafs,  and  tlir.t  along  with  motion  it  re- 
ceived light,  liquidity,  heat,  and  life. 

Jexs  E.smarck,  a  learned  mineralogift,  has  travelled 
through  the  Bannat,Tranfylvania,and  Hungary,  countries  ex- 
ceedingly rich  in  metallic  veins;  He  has  defcribed  thefe  veinj; 
with  accuracyj  and  explained  the  formation  of  them  accord- 
ing to  the  theory  of  Werner,  who,  as  is  well  known,  thinks 
that  fuch  veins  were  originally  fiflures,  afterwards  tilled  up 
with  minerals.  But  fome  fa6ls  related  by  the  author  feeni 
to  fliow  that  this  fyflcm  cannot  be  maintained,  for  at  Chem- 
nitz there  are  veins  of  from  100  to  114  feet  in  thrcknefs  3 
at  Krenmitz,  the  principal  vein  is  ^^6  feet  in  thrcknefs.  The 
author  endeavours  to  fliow  that  thefe  veins  arife  from  the 
union  of  more  than  twenty  fnialler  veins  divided  by  parti- 
tions of  the  rock. 

Humboldt,  by  the   voyage  which  he  has  undertaken 
round  the  globe,  will  greatly  enlarge  our  geological  knowledge, 
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bccaufe  he  jrcicralifcs  his  obfcrvalions.  The  followmce  arc 
thofe  which  he  has  tranfmitttd  from  Cuniana  refperting  the 
famous  I'eak  delcyde,  called  cominonly  the  Peak  of  Tcnerifl': 
— ^"  The  Peak  of  Te)  de,  which  riies  to  the  height  of  1904 
toifes,  is  an  enormous  balaltic  mountain  that  feems  to  reft, 
on  denle  and  fecondary  calcareous  ftone.  The  latter  is  of 
the  fame  kind  as  thai  found  with  a  great  deal  of  flint  at  Cape 
Non  in  Africa,  at  Cadiz,  in  the  Channel,  in  Provence,  and 
on  which  the  bafaltts  of  Saint-Loup  near  Agcfe,  and  that  ot' 
Portuiral,  rt'rt.  It  is  thus  feen  with  what  uniformitv  the 
globe  is  conCtrudled.  The  Azores,  tlic  Canaries,  and  the 
Cape  Verd  iflcs,  appear  to  be  a  continuation  of  the  bafallic 
rocks  of  Liibon." 

"  The  waves  thus  carrv  wiih  them,  and  caft  on  fliore  in 
Africa  and  Tencriir,  granites,  fyenites,  and  granitic  mica- 
ceous fchill:,  which  I  have  feen  at  Sainl-Gothard.  It  is  to 
be  fuppoicd  that  the  liigli  ridge  of  JSlount  Atlas,  which  ex- 
tends from  the  Eaft  towards  the  coalls  of  Morocco,  con(i(t5 
of  fuch  rocks." 

"  The  i^afaltcs  of  which  the  Peak  is  conRru6led,  is  not 
otilv  bafcdtes  coniaining  foliaccous  and  cryltallifed  olivin  and 
Tolcanic  chryfoiite,  but  pailicr.h'.rly  towards  tlic  top  there  aiv 
llrata  of  the  porphvrojch'uj'ir  of  Werner,  or  of  another  kind 
of  porphvry  with  an  obfiadian  l)afe.  The  forphyroj'chufcr  15 
folriited,  fonorous,  fcmi-iranfparent  at  the  edges,  has  a  verv 
hard  <i-rccn  bale,  and  contains  cryftals  of  vitreous  feld-fpar. 
[To  be  coiitiiiuei'.] 


XI IT.  Ohfervathns  on  Ants^  and  on  the  Po'ifoii  cf  tbefc 
Infills  ;  ii>llh  fovie  Hints  for  dtjlrojing  them.  By 
M.  AiMOUREUx  ^'//n.  3/.  D.^ 

JL  HE  provident  ant,  which  lias  been  fo  often  quoted  P'? 
an  example  of  forefighl  and  economy,  does  not,  as  has  been 
believed,  (lore  up  provifion  ;  it  is  onlv  laborious,  and  coUe6ts, 
indiurimiuatelv,  things  that  are  eatable  and  others  that  are 
not;  the  former  to  fupply  it  with  food  for  the  moment,  and 

the 
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the  latter  to  be  employed  as  materials  uccefTary  for  fupporting 
fubterraneous  galleries  and  for  giving  occupation  to  labour-' 
ers;  for  their  fociety,  like  that  of  the  bees,  confifts  of  males 
and  females,  and  a  neutral  fpecies,  or  individuals  without  fex. 
Ii  is  the  latter  that  are  charged  with  the  internal  labour,  and 
the  care  of  nourifhing  the  young.  The  labouring  ants  are 
liiftinguiflied  from  the  reft  by  being  deftitute  of  wings;  they 
enjoy  alfo  a  longer  life  than  the  males  or  th^  females,  and 
they  often  remain  alone  with  the  larva  in  the  neft.  Ants 
continue  in  a  ftate  of  torpor  during  the  winter;  and  it  may 
thence  be  prefumed  that  the  articles  they  ftOfe  up  do  not 
confift  of  food  which  they  wifli  to  provide  to  afford  them  a 
fupply  during  periods  of  fcarcity.  Th^ir  granaries  are  not 
filled  with  provlfions,  fince  they  ftore  up,  along  with  grains 
of  corn,  bits  of  ftraw  and  all  other  fmall  articles  which  they 
can  find.  Naturalifts,  therefore,  have  been  miftaken  refpe(9:- 
ing  this  pretended  forefight,  by  afcribing  to  a  laborious  infe6t 
a  manoeuvre  of  which  man  alone  is  capable. 

The  ant  is  not  accounted  venomous,  yet  it  is  more  fo  than 
mod  otlicr  iufe^LS.  There  arifes  from  its  body  ac  acid  vapour 
^'hich  is  not  perceptible  but  when  they  are  collefted  in  a 
large  number,  as  in  an  ant-hill,  or  when  they  are  heaped  up 
in  a  box  or  battle,  &c.  For  this  reafon  ants  leave  traces  be- 
hind them,  by  a  fort  of  fcorched  appearance,  on  the  grafs 
and  plants  over  which  they  pafs  and  repafs  in  going  back- 
wards and  forwards  from  their  nefts.  Gardeners,  therefore, 
have  great  reafon  to  wifii  for  the  difcovery  of  fome  certain 
means  that  might  free  them  from  thefe  troublefome  guefts, 
which  fome  have  fuppofed  to  be  ufeful  by  having  feen  them 
attack  the  fmall  infefts  which  itijure  the  leaves  of  fruit-treeS; 
and  particularly  thofe  of  the  peach.  Auts,  indeed,  are  at- 
tratlcd  by  the  meileous  liquor  (bed  by  fome  of  thefe  itife6ls, 
and  which  moiftens  their  bodies,  but  they  do  not  on  that 
account  carry  on  war  againft  them ;  in  concert  with  thetji 
they  deftroy  the  plants  and  trecs_,  on  \Xhich  they  afl'cmbl^  \n. 
large  bodies. 

The  ant  pinches  very  ftrongly  with  its  ttiouth,  which  is 
armed  with  jaws;  it  pun«5\ure3  alfo  by  meand  of  a  fting^t 
its  extremity,  which  i?  wanting  in  the  males  j  it  can  do  in-* 

Vol.  VU-  X  jury. 
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jury,  therefore,  three  different  ways.  Swamnierdam  fays' thi't 
the  jaws  or  forceps  of  the  ant  have  on  each  fide  feven  points 
or  fmall  teeth  ;  and  Lcuenhoek  pretends  that  it  emits  from 
its  fting  fmall  drops  of  a  certain  liquor  which  occafions  pain, 
as  is  the  cafe  with  that  of  the  fcorpion.  Probably  it  is  no- 
thins;  clfe  than  its  acid  liquor  which  is  cauflic. 

This  infect  is  very  extraordinary,  not  only  on  accoimt  of 
its  form,  but  on  account  of  its  fmall  fize  ;  and  being  fo  com- 
monly fi'cn,  it  has  not  been  examiiied  with  fufticient  atten- 
tion. Thofe  who  wi{h  to  fee  ants  of  a  gigantic  appearance, 
may  infpe6l  the  figure  given  of  one  by  Gundclius  Ab  Ach, 
who  flattered  himfelf  that,  in  1687,  he  had  invented  a  mi- 
crofcope  that  magnified  twice  as  much  as  any  ever  before 
conftrmiled.  The  fame  author  has  given  the  figure  of  a 
winrred  ant  of  the  dimenfions  of  eleven  inches. 

We  may  confider  ourfelves  happy,  that  amorrg  the  frnaW 
number  of  fpecies  of  this  infect  known  in  France,  which 
Mr.  Geoffroy  makes  to  be  only  fix,  there  are  none  of  thofe 
voracious  and  deftruclrve  kinds  fo  troublefome  in  the  burning 
climates  of  Africa,  in  Egvpt,  and  in  SovU-li  America.  A  fwarm 
of  ants  which  have  lodg-L-d  in  a  hollow  tree,  ilTuc  from  it  on 
its  being  in  the  Icall  (liaken,  and,  like  a  lliower  of  fire,  faM 
c-n  the  unhappy  pcrfon  expolcd  to  their  fury.  One  of  our 
mod  learned  naturalifts,  going  aiong  the  banks  of  the  Nige?, 
found  himfelf  invefled  by  a  lort  of  red  ants  which  lodge  in 
the  icaco-tree.  The  puuftures  they  made  were  fo  venom- 
ous, fays  he,  that  my  face  and  hands  wore  covered  with  blif- 
ters  fimilar  to  t^oPe  arifing  from  burning,  the  pain  of  whick 
could  be  allayed  by  nothing  but  a  htavv  rain,  which  took 
place  in  tiie  evening.  The  fame  traveller  was  pcftercd  in  the 
ifle  of  Goree  by  anotiier  kind  of  white  ants  (lermilts)  which 
,gnaw  avid  deltrov  every  thing  thai  comes  in  th-eir  wav. 

Botanids  long  ago  obfcrved,  that  when  the  flowers  of  fuc- 
cory  were  throun  into  an  ant's  ncll,  their  blue  colour  was 
changed  into  r'nl,  wiiich  is,  no  doubt,  common  to  the  greater 
part  of  blue  flower?'.  This  phenomenon  mull  at  firll  ha\-e 
excited  fome  furprife,  aini  it  was  explained,  no  doubt,  ac- 
cording to  the  plufical  knowledge  i)f  the  j>criod  ;  but  it  was 
afterwards  diicovercd  that  this  chan£:;c  of  colour  wua  o\sin^ 
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to  tlie  acid  liquor  which  the  ants  had  flicd  upon  it.  Tliis 
acid  fpirit  was  carefully  examined  by  feveral  experiments,  an 
account  of  which  was  publifhed  in  the  Philofophical  Tranf- 
adlions  for  the  year  1670.  M.  Tifcher  appears  to  have  been 
the  firft  who  afcertained  the  nature  of  this  acid,  and  thisdif- 
covery  mu(t  have  appeared  the  more  aflonidiing,  as  it  was 
known  that  animals  in  general  furnifhed  alkali  and  an  urinous 
.  fpirit. 

After  this,  chemifts  haftened  to  analyfe  ants  and  the  va- 
pours exhaled  from  them.  Ilomberg  extracled  from  them, 
by  diftillatlon,  abundance  of  acid,  and  (liowed  it  to  the  Aca- 
idemy  of  Sciences  in  1712.  Margraf  foon  obtained  the  fame 
acid ;  but  the  learned  Pruffian  chemift  confidered  this  acid 
only  in  regard  to  its  relation  and  combinations  with  other 
chemical  fubdances,  and  the  folutions  it  is  capable  of  effe6l- 
ing.  This  acid  has  a  great  refcmblance  to  that  of  radical 
vinegar,  though  it  does  ntjt  refemble  it  in  every  thing:  Neu- 
man  Jirll  perceived  an  odorous  eiTential  oil,of  a  peculiar  fmcll, 
which, however, occafions  no  burning fenfatlon  on  the  tongue. 
Marirraf  obtained  the  fame  fubtile  oil,  and  another  fat  oil 
/imilar  to  that  of  Vicg-etablcs.  M.  7'houvenel  drew  from  ants 
both  thefe  oils,  and  a  particular  CKtraft;  a  refult  of  the  moft 
complete  analylis  that  ever  had  been  made  of  thefe  infe6ls. 

The  lateM.  Roux,  the  editor  of  the  Journal  de  Medecltie,  paid 
attention  alfo  to  this  objeci,  and  by  his  curious  experiments 
brought  to  light  fome  fads  very  little  known.  For  example, 
if  an  ant-hill  be  opened,  and  a  living  frog  be  cxpofed  in  it, 
the  animal  will  die  in  lefs  than  four  or  five  minutes,  though 
it  has  not  been  bit  by  the  ants.  M.  Roux,  being  employed 
in  coI!e(Sting  an^s  to  fill  a  bottle,  perceived  in  the  evening  that 
his  fingers  were  fomcwhat  hot,  that  they  fweiled  and  became 
frd  ;  next  dav  the  epidermis  feparated  from  the  fkin  as  if  he 
had  applied  a  veficatory,  and  his  fingers  became  entirely 
peeled.  It  appears  alfo,  by  M.  Roux's  experiments,  that  the 
acid  vapour  of  ants  is  capable  of  fuftbcating  them  when  they 
are  (liut  up  in  a  bottle.  This  may  fapply  fome  hints  for 
Itifiing  their  dedruilivc  colonies  by  carefully  clofing  up  the 
apertiuTs  of  ant-hills  and  heaping  canh  above  them.  M.  Roux 
DK^ntions  alfo  an  obfervallon  fimilar  to  his  own,  whicli  was 

X  z  coriuuu- 


1^5  Ohfervations  an  Ants. 

commumcated  by  Baron  D'Holbach  ;  he  made  at  the  fame 
time  fome  reflections  on  the  nature  of  the  poifon  of  ants,  re- 
fpe6ting  which  he  would  not  venture  to  give  a  decifive  opi- 
nion. This  prudent  modefty  in  an  able  chemift  may  fcrve 
VIS  as  a  lelTon. 

Meflrs.  ArdwifTon  and  Ocrhne  have  alfo  made  a  number 
of  curious  experiments  on  this  acid,  which  they  confider  as  a 
peculiar  kind.  It  has  been  admitted  into  the  new  chemiftry 
under  the  name  oi  ihe.  formkine :  it  is  ftronger  than  the  vi- 
triolic acid  *,  ferves  for  different  combinations,  and  an  ether 
may  be  obtained  from  it.  M.  Thouvenel,  who  prepared  frorn 
it  the  formiate  of  potafli,  experienced  the  fame  effects  from 
the  volatile  acid  of  ants  as  M.  Roux ;  for,  after  having  col- 
lected fome  of  thefe  infects,  large  veficles  full  of  ferous  liquor 
wefe  formed  at  the  ends  of  his  fingers.  This  learned  chemift 
made  many  experiments  to  afcertain  the  nature  of  the  acid  of 
ants,  and  they  all  convinced  him  that  it  differs  from  the  mi- 
neral acids  as  well  as  from  fermented  vegetable  acid,  and  that 
it  has  every  chemical  relation  to  the  microcofmic  acid  f.  Sec. 

iVI.  Cadet  junior,  and  other  chemifts,  found  that  the  vola- 
tile alkali  deftroys  ants  and  neutralifes  their  acid.  This, 
therefore,  may  afford  the  means  of  being  preferved  from  it, 
or  of  checking  its  atStion  on  tlie  fkin.  Olive  oil  produces  the 
fame  effect. 

Medicine  might  perhaps  derive  more  advantage  than  it  has 
Jiitherto  done  from  the  volatile  Ipirit  and  oil  of  ants.  A  bath 
of  ants  has  been  prcfcribed  in  cafes  of  the  palfy.  The  water 
or  fpirit  of  magnanimity,  and  other  pharmaceutic  compofi- 
tlons,  are  prepared  from  ants  and  their  produ»Sts.  They 
»iia;ht  certainly  be  employed  in  veficatories. 

To  the  above  obfervations  I  fliall  add  the  following  fac\, 
recorded  in  the  Ephgrncrides  of  the  curious  of  Nature  for  the 
year  1688  J,  which  will  prove  the  efficacy  of  ants  as  a  re- 
vulfive  remedy : — A  fuller,  who  had  been  long  tormented 
with  a  pain  in  his  head,  and  tired  of  taking  medicines  with- 

■  The  author,  no  do'jb:,  means  tljat  it  v.  ill  dccompo'e  A)mc  of  the  vi- 
triolic  f»lt5:  iis  this  knfe  many  vc^ttablc  acids  arc  ftron^jcr  than  the  vi- 
trjijciprErrT. 

t   Phnfphoric  acr€v  *  Dee.  1,  obi.  ?o. 

out 
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out  receiving  any  benefit  from  them,  refolved  to  diTcontinue 
them,  and  to  bear  his  fufferings  with  patience.  One  day, 
however,  while  colle6ling  ants,  his  hands  were  excoriated  Vjy 
the  acrid  Hquor  of  thefe  infe^l;s,  and  he  was  immediately 
freed  from  the  pain  in  his  head,  which  never  afterwards  re- 
turned. 


XIV.  Experiments  rcfpc6ling  the  Influence  which  Oxygen 
has  on  the  Germination  of  Seeds.  By  Mr.  Saussuke 
junior  *. 


M, 


.OST  philofophcrs  who  have  examined  the  nature  of 
atmofphcric  air  have  founds  that  feeds  expofed  to  water  and 
pure  azotic  gas  do  not  germinate;  that,  on  the  other  hand, 
carbonic  acid  gas  is  formed,  which  mixes  with  the  azotic 
gas,  and  increafes  the  atmofpherc  of  the  plant.  They  ob- 
fcrved  alfo,  that  when  oxygen  gas  was  emjiloyed  inltead  of 
azot,  carbonic  acid  gas  was  in  the  like  manner  produced, 
but  that  the  atmofphere  was  then  lefl'ened  and  the  oxygen 
gas  abforbed. 

Dr.  Rollo  t,  in  the  courfe  of  his  refearches  refpefting  the 
germination  of  barley,  remarked,  that  the  formation  offucrar 
in  the  grains  of^)ar1cy  during  the  procefs  a;  germination  was 
the  immediate  confequence  of  the  aftion  of  oxygen  gas  on 
the  grains,  and  that,  in  ever\'  cafe  where  this  aftion  was  fup- 
prefled,  no  fugar  was  formed.  From  this  obftrvation,  as  wcU 
as  from  the  formation  of  carbonic  acid  gas  in  azotic  and  oxy- 
gen gas,  he  concludes,  that  oxygen  gas  is  in  part  abforbed  by 
the  barley,  but  that  it  in  part  forms  with  tho  carbon  of  the 
iecds  carbonic  acid  gas.  The  fugar  which  is  formed  imme- 
diately after  the  germination  is,  according  to  him,  produced 
by  the  union  of  o.xygeii  gas.  with  the  flimy  vegetable  ferment- 
able matter. 

If  the  quantity  of  the  carbonic  acid  gas  formed  in  this  man- 
ner be  lefsthan  that  of  the  oxygen  gas  which  has  difappeared, 
it  is  probable  that  a  part  of  the  latter  is  abforbed  by  the  grain, 

*  From  Scherer's  Al'^frtr/f/es  Joum.il dcr  Ckemie^  No.  7,  for  Januar/ 
1800,  \   ii  Ih'JulJ  be  Cruitklhauk. 

and 
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and  that  another  part  is  employed  in  the  formation  of  car-, 
|3onic  acid  gas  with  the  carbon  of  the  grain.  But  if  the 
quantity  of  the  carbonic  acid  gas  produced  be  greater  than  the 
quantity  of  oxygen  gas  which  has  difappeared,  we  can  only 
ronclude,  that  the  corn  is  capable  of  producing  from  its 
own  fub(:ance,  by  the  union  of  its  carbon  with  the  oxvr 
gen  gas  of  the  atmofphcre,  a  quantity  of  carbonic  acid  gas. 
If  the  quantity,  however,  of  the  oxygen  gas  which  has  dif- 
appeared  be  perfc6tly  equal  to  that  which  contributes  to  the 
formation  of  the  carbonic  acid  gas  during  the  progrefs  of  the 
germination,  we  may  thence  conclude  that  the  oxygen  gas 
is  not  abforbcd  by  the  grain,  but  only  employed  in  the  form- 
ation of  the  carbonic  acid  gas.  A5  no  one  has  yet  examined 
which  of  thcfe  three  cafes  a6lually  takes  place  (it  having  been 
generally  admitted  that  the  oxygen  gas  is  abforbcd  by  the 
grain  during  the  progrefs  of  germination,  without  its  being 
liowevcr  proved),  I  made,  towards  the  end  of  the  year  1798, 
^he  following  experiments  at  the  temperature  of  between 
-J-  6  and  +  12°  of  Reaumur  in  the  iliade. 

Experiment  I. 

I  fowed  on  a  wet  fponge  2 1  peas,  which  together  weighed 
62  grains.  The  fponge  was  introduced  on  a  fmall  ftuol  under 
a  receiver  which  contained  J3  ^  cwl^ic  inchcjS  of  atmofpheric 
air  purified  by  llnie-watcr.  The  aperture  of  the  receiver  was 
clofed  by  means  of  water,  and  the  latter  rofe  in  it  to  a  luffi- 
cient  height  to  prevent  the  efcape  of  the  air  during  the  change 
of  the  ati7]ofphere. 

In  eight  days  thefc  peas  had  vegetated  fo  m;ich  that  root§ 
were  thrown  (;ut,  of  from  three  to  four  lines  in  length;  the 
air  in  the  receiver,  in  confequence  of  the  change  occalioned 
by  the  temperature  and  preffure,  was  Icflencd  one-iliirtcenth 
part  of  its  oricrinal  volume.  It  now  occupied  I2'^j  cubic 
inches,  and  lime-water  indicated  o'lo  of  carbonic  acid 
gas.  The  phorphoric  eudiometer  gave  0*04  of  t)xvgcn  gas, 
or  0*17  lefs  than  atmofpiicric  air.  A  hundred  parts  of  nilrou^ 
gasjiiixed  in  an  equal  quantity  ^^ith  the  air  in  the  receiver, 
iet'i  a  refiduum  of  188  parts.  The  fame  mixture  with  atmo- 
f-)heric  air,  left  a  rciidi|um  of  10^  parts.     If  we  fuppofc,  wittj 

Lavoificr, 
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Lavoifier,  that  atmofpheric  air  contains  -j\,\,  or'  t-^^-  lefs 
oxygen  gas  than  is  (liown  by  the  phofphoric  eudiometer,  the 
1^'^  cubic  inches  of  atmofpheric  air,  which  were  loft  in  this 
experiment,  contained  before  the  peas  were  introduced  y()A. 
cubic  iriches  of  oxygen  gas  and  9-86  of  azotic  gas.  The 
12*55  cubic  inches  which  remained  after  germination  con- 
tained 1*255  cubic  inches  of  carbonic  acid  gas,  1*255  of  oxy- 
gen gas,  and  9*86  of  azotic  gas. 

If  the  decreafe  in  the  volume  of  the  air  durincr  the  <^cr~ 
mination  arifes  from  the  carbonic  acid  gas  being  abforbed 
by  the  water,  which  (liuts  the  receiver  and  promotes  the  ger- 
mination of  the  feeds,  this  decreafe  af  volume  with  the  oxy- 
gen gas  which  remains  in  the  atmofphere  of  the  peas,  fliows 
the  quantity  of  oxygen  gas  which  has  been  formed  in  the 
courfe  of  the  germination.  If  this  quantity  of  carbonic  acid 
gas  is  pcrfc6lly  equal  to  that  which  is  formed  during  the  ex- 
periment by  the  union  of  the  oxygen  gas,  which  has  difap- 
pcarcd,  with  the  carbon  of  the  feeds,  it  proves,  almoft  incon- 
teftably,  that  the  oxygen  of  the  atmofphere  is  not  abforbed  by 
the  feeds,  but  has  been  employed  in  the  formation  of  car- 
bonic acid  gas,  a  part  of  which  is  abforbed  by  the  water 
tvhile  the  other  remains  in  the  atmofphere  of  the  feeds. 

If  we  add  the  decrcitfe  of  the  volume  of  the  air  during  the 
courfe  of  the  germination,  or  0*95  cubic  inches  to  1*255 
cubic  inches,  the  quantity  of  the  carbonic  acid  gas  which 
remains  in  the  atmofphere  of  the  feeds,  we  ftiall  have  2*205 
cubic  inches  for  the  fum  of  the  carbonic  acid  gas.  But  this 
is  almoft  the  fame  quantity  as  that  which  is  obtained  by  the 
union  of  the  carbon  of  the  feeds  with  the  2*385  cubic  inches 
of  oxygen  gas  which  dlfappeircd  in  the  courfe  of  the  experi- 
ment. 

It  is  very  probable,  therefore,  from  this  experiment,  that 
the  decreafe  in  the  volume <jf  the  atmofphere  during  the  ger- 
mination depends  merely  on  the  water  abfovbing  a  part  ot 
the  carbonic  acid  gas,  w  hich  is  formed  by  the  UQion  of  the 
oxygen  gas  with  the  carbon  of  the  fteds,  and  that  it  cannot 
be  afcribed  to  the  abforplion  of  the  oxygen  gas  by  the  t^eds. 
,T()  place  the  truth  of  this  aflertioa  in  its  full  light,  I  exa- 
mined whethnfr  the  decreafe  of  the  atmofphere  of  ihc  feed.s 

Would 
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woiild  take  place  if  I  endeavoured  to  prevent  the  carbonii 
acid  gas  from  being  abforbed  bv  the  water. 

If  water  be  placed  in  an  atniofphere  of  pure  carbonic  acid 
gas,  the  water  never  abforbs  more  of  fuch  gas  than  what  is 
equal  to  its  volume,  bru\  ided  the  fluid  fuflains  no  other  pref- 
fure  than  that  of  the  weiuhl  of  the  atniofphere.  The  quan- 
tity abforbed  by  the  water  is  lefs,  the  greater  the  quantity  of 
the  atmofpheric  air  mixed  with  the  carbonic  acid  gas.  When 
the  carbonic  acid  gas  niakes  only  o*02  of  the  atmofpheric 
air,  the  portion  abforbed  is  not  perceptible.  This  abforption, 
therefore,  mav  be  always  rendered  imperceptible,  either  by 
increafmg  the  volume  of  atmofpheric  air  which  is  in  contact 
with  the  feeds,  or  by  leaving  in  the  receiver  only  as  much 
water  as  is  abfolutely  neccflary  for  the  purpofe  of  germina- 

iion^ 
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feigrhtceu  peas  were  placed  in  ii '  cubic  inche?  of  atmo- 
fpheric air,  purified  by  lime-water,  under  a  bell  clofed  with 
mercury.  The  fluid  rofe  an  inch  higher  than  within  the 
Vefl'el.  Into  this  receiver  1  tranfmitted  ^  cubic  inch  of  water 
in  which  the  peas  were  to  germinate :  they  floated  half  in 
it  on  the  mercury.  Ten  dajs  after,  the  peas  had  grown  fo 
tnuch  that  their  roots  were  from  three  to  four  lines  in  length. 
I  examined  the  air  under  the  bell,  and  ff)und  that  its  volume 
V,-as  not  fenfibly  lefllened.  Lime-water  flicv.cd  c.09  of  car- 
bonic acid,  and  the  phofphoric  eudiometer,  after  deducting 
the  carbonic  acid,  o*t2  of  oxygen  gas,  and  therefore  0*09 
lefs  than  in  atmofpheric  air.  When  nitrous  gaS  was  mixed 
in  equal  parts  with  this  air,  there  remained  a  refiduum  of 
13a  parts.  If  we  admit,  with  Lavoifier,  that  atmofpheric  air 
contains  about  0-27  oxygen  gas,  or  0.06  lefs  than  is  indicated 
by  the  phofphoric  eudiometer,  which  in  the  air  of  mv  labo- 
ratory gives  only  o*2i  oxygen  gas,  it  will  be  found  that  the 
air  under  the  bell,  before  the  peas  were  introduced,  contained 
3-J05  cubic  inches  oxygen  gas  and  8\Yf)5  of  azotic  gas;  and 
that  after  the  germination  the  fame  volume  of  air  contained 
I  88  cubic  inches  of  oxygen  gas,  8";^95  of  a2otic  gas,  and 
j'O^"^  of  carbonic  acid  gas  5  confe(|utntlv,  1'225  cubic  inches 
tof  atmofpheric  oxygen  gas  were  employed  to  form  the  bafia 
8  '  of 
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w  1*035  cubic  inch  of  carbonic  acid.  This  refult  approaches 
as  near  tho  truiii  as  can  be  expe(^led  in  an  experiment  made 
ivith  mafles  of  air  fo  exceeding'/  finalK 

Experiment  IIL 

1  introduced  into  a  receiver  clofed  with  qulckfilver,  40 
cubic  inches  of  atmofpheric  air  purified  by  lime-water.  In 
this  air  I  placed  a  conical  glafs  with  fmall  flints,  which  I 
moiftened  with  two  cubic  inches  of  water,  and  depofitcd  oti 
them  four  beans.  At  the  end  of  fourteen  days  all  the  beans 
had  thrown  out  roots  of  from  four  to  five  lines  in  length  :  I 
then  took  them  out,  and  tried  their  atmofphere.  No  fen- 
lible  change  in  the  volume  was  obferved.  Lime-water 
fliowed  O'lo  of  carbonic  acid  gas:  the  phofphoric  eudiome- 
ter, after  this  gas  was  deducted,  contained  0*13  oxygen  gas, 
or  0'o8  lefs  than  atmofpheric  air.  This  mixture  with  atmo- 
fpheric air  gave  a  refiduum  equal  to  105  parts.  According 
to  this  refult,  we  find,  if  we  add  to  the  quantity  of  oxy- 
gen gas  indicated  by  the  phofphoric  eudiometer  0'o6,  that 
during  the  experiment  3*96  cubic  inches  of  oxygen  gas  dif- 
appeared,  and  were  employed  in  the  formation  of  four  cubic 
inches  of  carbonic  acid  gas.  The  beans  appear,  thereforCj 
in  the  atmofpheric  air  to  have  abforbed  no  oxygen  gas. 

Experiinent  ly. 

I  put  60  grains  of  barley,  with  i-  cubic  inch  of  water,  into 
a  receiver  clofed  with  quickfilver,  and  which  contained  18 
inches  of  atmofpheric  air  purified  by  lime-water.  The 
greater  part  of  the  grains  of  the  barley  remained  adhering  to 
the  moiftened  fides  of  the  receiver :  the  reft  floated  half  under 
water  upon  the  quickfilver.  Alter  the  feeds  had  germinated, 
their  atmofphere  was  increafed,  the  changes  of  teriiperature 
and  the  preirure  of  a  quantity  imperceptible  to  the  eye  being 
taken  into  confideration.  Lime-water  fliowed  TVot  carbonic 
acid  gas  :  the  phofphoric  eudiometer,  after  dedu(5ling  the  car- 
bonic  acid  a:as,  o"ii  of  oxv^cn  cas,  or  o*io  lefs  than  atmo- 
fpheric  air.  A  hundred  parts  of  nitrous  gas,  mixed  in  an 
eqiial  portion  with  this  air,  left  a  refiduum  of  138  parts  :  the 
mixture  with  atmofpheric  air  gave  a  refiduum  of  105  parts. 
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i5i        Influence  of  Oxygen  on  the  Germination  of  Seeds. 

From  this  experiment  it  appears^  according  to  the  calcula- 
tion more  fully  given  above,  that  during  the  proccfs  of  ger- 
mination 2' i6  cubic  inches  of  oxygen  gas  difappeared  and 
were  employed  for  the  bafis  of  2*07  cubic  inches  of  carbonic 
acid  gas,  which  was  found  in  the  atmofphere  of  the  feeds. 
This  rtfult  approaches  near  to  that  given  by  the  compofition 
of  this  gas. 

But  to  obtain  this  refult  the  feeds  niuft  all  germinate,  and 
they  mud  be  in  immediate  contact  with  the  atmofpheric  air. 
When  they  do  not  germinate,  either  becaufe  they  are  placed 
too  clofe  to  each  other,  are  of  a  bad  quality,  or  have  too 
much  water  over  them,  the  quantity  of  the  carbonic  acid 
gas  formed  will  be  greater  than  that  produced  by  the  union 
of  the  oxygen  gas  taken  from  the  atmofphere  with  the  car- 
bon of  the  feeds.  Befides,  the  experiment  muft  be  finiflicd 
before  all  the  oxygen  gas  contained  in  the  atmofphere  of  the 
feeds  has  been  converted  into  carbonic  acid  gas ;  for  without 
this  precaution  the  plants  would  be  injured  and  decompofcd, 
and  a  greater  quantity  of  carbonic  acfd  gas  would  be  found 
in  their  atmofphere  than  would  otherwife  be  the  cafe. 

The  formation  of  fugar  in  the  feeds  by  the  aclion  of  fo- 
reign oxygen  gas  is  a  very  fingular  phenomenon  which  I 
will  not  venture  to  explain ;  I  (hall  only  remark,  that  from 
the  above  experiments  the  following  conclulions  may  be 
drawn : 

1.  The  oxysjen  of  the  atmofphere  is  abforbcd  during  the 
procefs  of  germination,  not  by  the  feeds,  as  hitherto  feems  to 
have  been  admitted,  but  is  employed  merely  fn  forming  car- 
bonic acid  gas  with  the  carbon  of  the  feeds. 

2.  The  germinating  feeds  when  in  contact  with  the  air 
do  not  form  carbonic  acid  gas  from  their  own  fubftance,  but 
only  furnifli  a  component  part  of  it,  ii'iz.  carbon.  They 
yield,  however,  from  their  ou'n  fubllance,  the  oxygen  and 
carbon  of  the  carbonic  acid  gas,  formed  when  the  feeds  are 
in  conta6l  with  water  and  pure  azotic  gas. 
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JL  HIS  work  confifts  of  a  Preface,  an  Introduftion,  twelve 

Eflays,  and  a  fhort  paper  of  Notes,  following  the  lall  of  the 
EfTays.  But,  though  its  parts  be  thus  arranged  without  fyf- 
tematlc  connexion  in  the  formal  ftru6lure  of  the  compolition, 
it  is,  in  fa(Sl,  as  to  its  fubftanee,  one  wholes  in  which  niine- 
ralogical  fcience  is  applied  to  explain  all  the  appearances  to 
which  it  can  have  any  relation,  on  the  furface  or  in  the  inte- 
rior ftrata  of  the  earth.  In  the  explanation  of  thefe  appear- 
ances the  author  endeavours  to  afcertain  from  its  prefent 
ftate  what  muft  have  been  the  various  former  changes  through 
which  the  matter  of  this  globe  has  pafled  lince  the  sera  at 
which  it  w'as  made  fubjedt  to  thofc  laws  of  exiftence  under 
which  we  now  behold  it.  The  following  are  the  leading 
truths  and  opinions  which  occur  in  the  fucceffive  parts  of 
the  work. 

The  Preface  mentions  the  difcovery  of  the  dirtin6lion  be- 
tween primary  and  fecondary  mountains,  by  Lehman,  as  one 
of  the  moll  important  events  in  the  progreis  of  geological 
fcience;  expofes  the  futility  of  the  theory  of  Butibn,  which 
reprefented  all  the  primary  mountains  to  have  originated  out 
of  a  ftate  of  igneous  fufion;  names  with  applaufe  thofe  phi- 
lofophers  who  have  fubftituted  mineralogical  and  chemical 
inveftigation  for  hafty  conjecture  in  their  attempts  to  trace 
the  formation  of  the  earth,  and  the  changes  which  have  hap- 
pened in  the  arrangement  of  its  ftrata;  profelfes  the  inten- 
tion of  this  work  to  be,  to  vindicate  the  divine  authority  of 
Revelation,  by  proving  the  account  given  by  Moles  of  the 
origin  of  the  terrfeftrial  globe,  to  agree,  in  the  moli  remark- 
able manner,  with  the  fuircft  inductions  from  the  prefent  phe- 
nomena, 

A' 3  .  The 


l6'4  Nc'u;  Publications. 

The  Introclu(5llon  ftatcs,  that,  in  compofing  the  following 
fyflem,  the  author  has  been  careful  "  to  attribute  no  effe£t 
^o  any  caufe  of  which  the  known  powers  are  inadequate  to 
its  produ6lion/'  as  well  as  "  to  allcdge  no  caufe  vvhcfe  ex- 
igence has  not  been  proved  to  him  by  experience  or  credible 
teftimonv." 

In  the  firft  EflTay  he  obferves  that  the  earth  could  not 
have  afTumed  the  form  of  a  fpheroid  compreflTed  at  the  poles, 
if  its  fuperficlal  parts  had  not  originally  been,  to  a  certain 
depth,  in  a  foft  or  liquid  flate  ;  and  that  the  lower  ftrata  of 
primitive  calcareous  rocks  being,  in  proportion  to  their  depth, 
continually  thinner  than  thofe  which  rell  upon  them,  equally 
evince  the  whole  to  have  been  formerly  in  a  foft  (late,  and 
to  have  yielded  to  compreffion  while  they  were  dried  and 
hardened.  He  therefore  fuppofes  the  fuperficies  of  the  globe 
to  have  been  univerfally  fluid,  its  interior  compofition  folid 
and  cavernous,  at  the  time  when  the  prefent  laws  began  to 
operate  upon  it.  The  fuperficial  fluid  he  conceives  to  have 
been  heated  at  lead  to  33"  Fahr.  Diflblved  or  fufpended  in  it 
were  portions  of  the  eight  generic  earths,  of  all  the  known 
metallic  fubltances,  of  all  the  fimple  falts,  and  of  all  inflam- 
mable matters  folid  and  liquid.  Siliceous  earth  and  iron  were 
of  all  tlie  folid  materials  in  the  mixture  the  moll  copious. 
Calcareous  earth  mufl:  even  then  have  exifted,  for  it  is  a 
component  part  in  many  primitive  rocks.  As  the  fluid  mafs 
was  moved ;  as  its  heal  paffed  into  new  combinations;  a? 
the  ele6live  attra6lions  of  its  various  materials  began  recipro- 
cally to  operate;  the  folidifiable  materials  were  precipitated 
in  the  order  of  their  affinities,  fomewhatdifturbed  bv  the  me- 
chanical agency,  which  at  the  fame  time  neccHarilv  afiecled 
them.  In  their  precipitation  they  were  univerfally  crvftal- 
lifed.  Where  filiceousand  argillaceous  earths  chicHv  abound- 
ed, quartz,  fekl-fpar,  and  mica,  were  confufedly  depofited  in 
(Irata  of  granite  and  gneifs.  One  depofition  fucceeded  an- 
other till  vail  uniform  blocks  were  formed.  Carbon,  iron, 
and  others  of  the  folidiliable  materials  of  the  chaotic  flood, 
were  unavoidably  involved  with  the  fubfiding  flonv  particles. 
Where  the  materials  were  intermingled  in  dirterent  propor- 
tions, other  forts  of  primitive  rock,  fuchas  flliceou^  fchiftu^, 
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filiceous  porphyries,  jafpers,  &c.  were  produced.  In  the 
confufed  agitation  of  all  parts  of  the  flood,  fulphur  and  me-» 
tallic  fubftances  encountering,  formed  pyrites;  while  pit-coal 
was  alfo  compofed  by  the  aflTociation  of  petrol  with  carbon. 
After  the  formation  of  combuftible  compounds  fo  eafily  de- 
compofable,  heat  fufficient  for  their  combuftion  was  fooii 
afforded  from  the  incelTant  folidification  of  matters  which 
had  been  hitherto  fluid.  A  decompofition  of  water,  by  means 
of  heated  iron,  was  one  of  the  firll  effects  from  the  rifing  in- 
tenfity  of  the  general  heat.  The  combufl;ible  matters  were 
generally  inflamed,  and  many  volcanic  fires  burft  out  from 
the  boiom  of  the  abvfs.  Gas-azot,  gas-oxygen,  and  after- 
wards carbonic  acid  gas,  were,  in  great  quantities,  evolved 
from  the  conflagration,  and  ditfufcd  into  an  atmofphere  fur- 
rounding  the  earth  and  waters.  The  eruptions  of  the  fires 
naturally  difordcred  the  depofitions  of  the  rocky  ftrata,  and 
puflied  up  many  vertical  or  inclined  elevations  through  the  layers 
which  might  otherwife  have  been,  in  general,  nearly  hori- 
zontal. Such  was  the  origin  of  the  lofiieft  primitive  moun- 
tains, the  Alps,  the  Andes,  and  thofe  elevated  ranges  which 
occupy  fo  extenfive  a  fpace  in  the  north  of  Afla.  Plains  were 
formed  by  the  depofltion  of  flony  particles  from  the  chaotic 
flood  in  the  intervals  between  the  mountains,  and  with  a  dif- 
fufion  too  loofe  to  admit  of  their  being  united  in  cryltals  as 
they  were  depolitcd.  The  volcanic  eruptions,  by  which  the 
firft  mountains  were  elevated,  could  not  but  fcoop  out  exca- 
vations to  receive  the  fubfiding  waters  of  the  fea.  The  ca- 
verns of  the  primitive  nucleus  of  the  globe  were  even  laid 
open  by  thofe  fires;  and,  into  them,  the  fuperficial  waters 
fliirunk,  till  a  confiderable  extent  of  dry  and  folid  furface  was 
left  bare  under  the  atmofphere.  At  a  level  of  between  8,500 
and  9000  feet  above  that  at  which  it  now  flands,  the  ocean 
became  for  a  while  ftationary.  It  was  foon  after  furniflicd 
with  fiflies.  The  dlfintegraiion  of  the  primary  rocks,  the  de- 
pofition  of  animal  exuvijE,  and  the  continued  precipitation  of 
the  folid  matters  fnfpcndcd  in  flic  waters  of  the  fea,  then 
compofed  thofe  ftrata  of  rocks  which,  from  their  containing 
animal  remains,  are  denominated  fccomlary.  'ihe  earth  was 
about  the  fame  time  clothed  with  vegetation,  and  made  the 
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rcfidcnce  of  the  fpccies  of  animals.  The  matter  of  the  fc- 
conclary  rocks  was,  bv  the  known  laws  of  gravitation  and  re- 
fiflance,  rather  fixed  in  ftrata  upon  the  primary  rocks  than 
precipitated  to  the  bottom  of  the  great  abyfs.  The  retreat 
of  the  fca  from  the  furface  to  the  interior  caverns  of  the 
globe,  however,  ftill  continued  ;  and  the  dimenfions  of  the 
habiiablf  earth  were  llnis  continually  enlarged. — Such  i«  the 
fubftance  of  the  firft  of  thefe  Eflays,  whi^h  contains  the  au- 
thor's theory  of  the  formation  of  the  earth.  He  compares 
this  account  with  that  of  Mofcs,  and  fancies  that  they  per- 
fe6liy  coincide. 

The  Deluge  is  the  fubject  of  the  fecond  EiTay.  From  the 
fhells  found  on  the  heights  of  the  primitive  mountains;  from 
the  remains  of  animals  natives  of  hot  climates  difcovered  in 
cold  ones,  which  thofe  animals  cannot  be  fuppofed  to  have 
€ver  voluntarily  inhabited  ;  from  the  difperfion  of  marine 
exuviae  on  fhores  far  remote  from  the  feas  where  we  now 
meet  with  the  fpecies  of  living  jpnimals  to  which  they  muft 
have  belonged ;  Mr.  Kirwan  infers,  that  the  general  deluge 
commemorated  in  the  Holy  Scriptures  muft  certainly  have 
taken  place  as  Mofes  relates.  That  the  axis  of  the  earth  was 
originallv  parallel  to  the  ecliptic,  producing  in  everv  latitude 
perpetual  fpring,  is  a  pofition  of  which  aiironomy  has  fuffi- 
cientlv  dcmonftrated  the  fiilfehood.  The  nutation  of  the 
poles  is,  every  nine  years,  retrogreffivc,  and  never  exceeds 
ten  degrees;  fo  that  the  equator  can  never  have  been,  br 
this  caufe,  where  the  poles  arc  now.  I'he  whole  ftrata  of 
this  earth  are  of  fuch  nature  that  they  cannot  have  originally 
been,  as  M.  De  Buflfon  fuppofes,  in  a  ftate  of  igneous  fufion, 
the  heat  from  which  might  have  long  kept  up  a  genial  warm 
temperature  even  in  the  regions  the  ncareft  to  the  poles. 
The  phenomena  fufnciently  evince  that  the  feas  and  conti- 
nents of  the  earth  cannot  have  mutually  changed  places,  as 
has  been  fuppofed  bv  Mr.  Edward  King  and  M.  Dc  Luc. 
Mr.  Kirwan,  therefore,  fuppofes  the  fouihcrn  ocean  to  have 
been  in  the  general  deluge  driven,  bv  fomc  unknown  means, 
with  mighty  force  towards  the  poles.  The  character  of  the 
exotic  remains  found  in  the  northern  regions;  the  immcnfity 
of  waters  collciilttJ  in  the  fouihcru  ocean  ;  the  traces  which 
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fo  many  countries  bear  of  having  fufTcred  fome  mighty  (liock 
from  the  foiith ;  and  the  very  figures  of  the  great  continents, 
(liarpened  towards  the  fouth,  where  they  are  wafhed  by  the 
fouthern  ocean,  are  fo  many  grand  faiSts  concurring  to  give 
probabihty  to  that  fuppofition.  The  waters  from  the  centra! 
abyfTes  of  the  g!obe  might  burfl  forth  to  complete  the  cata- 
ftrophe.  In  their  progrefs  northward,  and  in  their  retrocef- 
lion,  the  waters  of  the  dehige  mull  have  greatly  broken,  ra- 
vaged and  tranfjxifed  the  fuperficial  ftrata  of  the  earth  :  many 
of  the  mountains  were  broken  dow  n  to  powder,  and  other 
inconfiderable  lraa;rncnts :  the  beds  of  the  Euxine  and  Caf- 
pian  feas  might  be  then  fcoopcd  out :  bafaltic  rocks  and  beds 
of  coal  mioht  be  formed  :  a  confufion  in  the  arrang-ement  of 
the  exterior  ftrata  of  fecondary  and  primary  rocks  would  be 
here  and  there  produced  :  all  terrel'trial  animals,  fave  fuch 
as  were  prefcrved  by  fupernatural  mea.'is,  muft  have  necefla- 
rily  pcrifticd.  Every  rational  inference  from  prefent  appear- 
ances entirely  coincides  with  the  Mofaic  hillory  of  the  de- 
luge.— This  is  the  fubilance  of  the  fecond  of  thefe  EiTays. 

In  the  third  ElTiiy  it  is  ftated,  that,  befide  effefting  fo  manv 
important  and  immeuiate  changes  on  the  exterior  Itrata  of 
the  giobe,  the  deluge,  likewife,  became  the  remote  caufe  of 
various  great  convulfions,  vi'bich  were  at  fubfequent  times  to 
enfue  upon  its  parts  at  different  places  of  the  iurface :  that 
the  total  feparation  of  Afia  from  America,  the  coartSiation 
of  the  Baltic,  the  opening  of  the  Thracian  Bofphorus,  and 
the  difruption  of  the  ifthmus  which  once  divided  the  At- 
lantic Ocean  from  the  Mediterranean  Sea,  the  entire  repara- 
tion of  Great  Britain  from  the  continent,  and  various  other 
limilar  alterations  are  to  be  numberf:d  amono-  thofe  jjreat 
changes  pofterior  to  the  deluge,  for  which  the  deluge  had, 
however,  prepared  the  fuperficial  ftrata  of  the  globe ;  that  a!i 
thefe  changes  muft  have  been  accomp'iilied  chiefly  by  extra- 
ordinary agitations  of  the  waters  of  the  ocean,  and  at  tho 
diftance  of  at  leaft  three .thoufand  fix  bundled  years  from  the 
prefent  time. 

•  The  fourth  Eflliv  explains  the  phenomena  of  lap'idlficatlon. 
Stones  confift  of  earths  conirlomerated.  A  lumj)  of  anv  earth 
af  which  the  parts^  though  coherhig,  are  divilible  merely  by 
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the  nail  of  the  fingerj  is  called  but  indurated  earth :  if  its 
cohefion  firmly  refill  the  a6lion  of  the  nail,  it  is  to  be  deno- 
minated A.  Jlonc.  Stones  are  hard  which  cannot  be  eafily 
filed,  or  cut  into  pieces;  Thofe  are  firm  which  ftrongly 
refift  percuilion.  Some  ("tones  appear  to  have  been  formed 
by  cryliallifation  arranging  all  their  parts,  internal  and  ex- 
ternal, in  a  regular  form.  It  is  efl'ecled  from  either  aqueous 
or  igneous  fijlution.  All  folidifiable  matters  are  fufceptible 
of  it.  Even  thole  filiceous  matters,  which  are  now  almoft 
infoluble  in  water,  might  be  eafily  folublc  in  this  menftruum 
in  their  original  (late  of  extreme  divifion,  and  were  probably 
cryftalUfed  by  depofition  from  water.  Nay,  in  fpite  of  what- 
ever Black  and  others  may  have  affirmed  to  the  contran,'', 
numerous  facls  may  be  produced  to  (liow  that,  even  ftill, 
water  may  be  made  to  take  up  a  certain  proportion  of  this 
earth.  Some  (loncs  appear  to  have  been  formed  by  the  mere 
concretion  of  particles  which  in  their  primary  compofition 
are  probably  of  different  figures,  and  which  therefore  difplay 
not  in  their  cohefion  the  uniform  order  of  cryftallifation. 
Other  (tones  are  formed  by  the  cementation  of  exceedingly 
fmall  nodules,  or  even  of  larger  ones,  by  the  depofition  of 
(till  particles  amongd  them,  and  the  cohefion  of  whole 
ina(res,  partly  by  mechanical  force,  and  in  part  by  the  reci- 
procal chemical  attractions  of  the  diflcrent  parts.  Many  of 
the  fmaller  nodules,  which  are  found  imbedded  in  rocks  not 
of  the  fame  nature  with  themlches,  have  been  formed  by 
Z.\\  infiltration,  in  which  water  or  (bme  other  fluid  carried 
their  particles  thror.gh  the  fuperlicial  llrata,  but  depofited 
them  after  penetrating  the  in  erior  layers  only  to  a  certain 
depth.  Thofe  (tones  which  we  call  petrefaclions  have  been 
formed  by  the  gradual  fubditution  of  (tony  particles  into  the 
places  which  were  occupied  by  animal  or  vegetable  matters 
that  decay  while  the  lapideous  depofition  takes  place.  Thefe 
are  all  the  dificrent  modes  of  lapidification.  Thev  are  ex- 
emplified in  all  the  dilfcrent  fragments,  columns,  and  ftrata 
of  rock  which  the  earth  prelents  to  the  obfervation  of  men. 

In  the  fifth  Elfay,  the  dif.ntegrat'ion^  reducing  them  into 

fands  and  larger  fragments  is  explained,  as  having  been  often 

produced  by  the  ablorplion  of  water,  and  by  its  congelaliou 
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Or  rarefaclion  while  it  was  diffufecl  within  them.  The  known 
t^xternal  caufes  of  the  entire  dccompofition  of  (lony  matters 
are  reprefented  to  be  only  water,  carbon,  and  carbonic  acid 
gas,  which  enter  into  new  combinations  with  the  falinc  mat- 
ters, the  fulpluir,  the  ferruginous  oxydi,  the  mangancfe,  the 
lime,  and  other  conftituent  parts  of  the  Hones  with  which 
they  come  into  contafit. 

Mountains  are  the  fubjcfts  of  the  fixth  of  thefc  Eflays. 
The  author  dcfcribes  the  priniifive  mountains  as  containing 
within  them  no  animal  nor  vegetable  remains ;  as  compofing 
all  the  loftieft  extremities  of  the  earth  ;  as  never  covering  nor 
leaning  upon  thofe  which  arc  called  fccomiarj ;  as  cxilling 
fomctimes  in  ftrata,  but  oftencr  in  huge  rocks;  asvarioufly 
compofed,  of  granite  and  granitic  compounds,  gneifs,  fchlf- 
tofe  mica,  filiccous  fchjrtus,  bafanite,  jafper,  pitchftone, 
hornblende,  hornblende  (late,  indurated  lithomarga,  argilr 
lite,  trap,  fcrpcntine  and  potlione,  porphyrv,  hornflate, 
^chiftofe  porphyry,  fandftone,  rubble-done,  farcilite,  gra- 
pular  limeftone,  marlite,  gvpfuni,  fluor,  topaz-rock.  Of 
(Each  of  thefc  forts  of  ftone  he  gives,  in  part,  the  mineralo^ 
gical  geography.  The  fccomUny  mountains  are  next  de- 
fcrib.ed  by  him,  in  the  fame  eflay,  as  being  cither  marige- 
jious  or  alluvjal ;  as  containing  in  their  llruclure  various  re- 
mains of  anipials  and  vegetables,  terreftrial  and  aquatic;  2„s 
jilwavs  incumbent  on  primary  rocks,  or  ijivelting  them  ;  as 
Gratified  or  columnar,  ui>igenous  or  polvginous;  as  varir 
oufly  compofed  of  lin)eftone,  fwinedone,  ovijorm  limeft;'nc, 
porous  limeftone,  marlitcs,  and  calcareous  faiidftoncs,  chalk, 
gypfum,  argillite,  indurated  elav,  fliale,  bituminous  fhalc, 
indurated  lithomarga,  Hate,  argillaceous  fandllone,  })orphyry, 
trap,  and  bafalt ;  hornblende,  argillaceous  and  calcareous 
breccias,  hornftone,  jafper,  filiceous  breccias  and  filiceou? 
fandftone.  By  an  ample  induftion  of  fa6ts  it  is  proved,  thaf 
all  thcfe  difii-Tcnt  forts  of  (tone  have  been  found  in  circum- 
ftances  in  which  they  could  not  be  but  of  I'epQiidary  formar 
lion.  This  is  the  fubdance  of  that  which  fcems  to  form, 
properly,  the  (ixth  EfTay,  though  the  authjcjr  has  not  fo  dilV 
tinguidic'd  it. 

\)\  the  (rventh  Elfay  he  dcfcribes  volcanic  piountains  as 
\'oi..  yil.  'Z,  bcin-i 
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being  generally  of  a  conical  form,  of  no  exceedingly  ancient 
origin,  burning  with  no  extraordinary  intenfity  of  internat 
heat,  and  not  half  fo  numerous  as  fome  wildly  theoretic 
niineralogifts  have  fuppofcd  them  to  be. 

In  that  which  we  fhould  incline  to  confider  as  the  eighth 
Effay,  Mr.  Kirwan  endeavours  to  explain  the  internal  ar- 
rangement of  mountains,  lie  here  relates  that  their  mate- 
rials are  difpofed  cither  in  irregular  heaps  or  in  beds  or  flrata, 
horizontal,  varving  from  that  pofiiion  by  an  angle,  of  from 
5°  to  40'',  or  fometimes  even  almoft  vertical.  Sometimes 
the  ftrata  run  in  the  direction  of  the  declivity  of  the  mouni. 
tains  they  compofe,  and  fometimes  their  courfe  is  directly 
oppofite  to  this.  Mountains  of  primitive  limcftone  are  often 
in  irregular  piles,  but  often,  too,  horizontally  firatificd.  Of 
fecondary  calcareous  ftrata,  the  (IruCliure  is  commonly  hori- 
zontal. The  ftrata  of  fecondary  mountains,  for  the  mod 
part,  afcend  towards  the  primary. — Thefe  arc  fome  of  the 
leading  truths  unfolded  in  this  Elfay. 

Coal-mines  arc  the  fuhjcfts  of  the  ninth  EOay.  Pit- coal 
is  a  compound  of  bitumen  with  carbon  :  its  fpecific  gravity 
is  from  1,23  to  1,500.  The  foils  within  which  beds  of  coal 
ufually  occur,  arc  argillaceous,  areniliiic,  trappofe,  or  calca- 
reous. Thefe  are  dsfpofod  in  (Irata  over  the  coal,  or  in  alter- 
nation with  its  ftrata.  The  thickncfs  of  the  ftrata,  or  feams 
of  coal,  varies  from  half  an  itich  even  to  cO  feet.  Shale,  bi- 
tuminous fluile,  or  fanditone,  are  the  ftones  which  generallv 
form  both  the  roof  and  Jioor  to  jl'drni:  of  pit- coal.  Some- 
times thefe  fean\s  are  in  their  difpofnion  horizontal.  Thev 
rife  at  times  to  angles  of  from  25"  to  45'  with  the  horizon. 
It  cannot  hv  true  that,  as  has  been  fuppofcd  by  Genfaime, 
pit-c(Kil  is  uatliing  but  argillaceous  matter  impregnated  with 
petrol  or  afph alt ;  nor  that  this  coal  is  cntirclv  of  vegetable 
origin;  nor  that  it  is  formed  from  the  fat  and  nncluolity  of 
the  animals  of  the  ocean.  The  firala  of  this  mineral  fecm 
rather  to  have  been  formed  in  confeouLnce  of  the  difinteora- 
tion  of  many  of  the  primitive  mountains  bv  the  homosre- 
necms  union  of  the  petrol  and  carbon  which  were  bv  that 
ditintegration  liberated  out  of  the  compofition  into  which 
the}  had  originally  entered.     Coal  is  therefore  to  be  fought, 
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\vitli  probability  of  fuccefs,  only  on  the  fides  of  primitive 
mountains,  in  the  vicinity  of  mountains  of  argillaceous  por- 
phyry, amidll  fanddone  and  {liale  bearing  the  imprefiions  of 
vegetables,  under  alternating  Itrata  of  limeflone  and  fand- 
ftone,  or  aniidtl  llrata  of  trap,  or  whin  with  fandftone  or 
clay. 

Common  Salt  and  its  Mines  are  the  fubjecls  of  the  tenth 
Eflay.  The  fea  is  here  reprefented  as  owing  its  faltncfs  t(^ 
fimple  faline  fubftances  held  in  folution  in  it  ever  fince  the 
creation.  The  mines  of  rock-falt  which  have  been  in  differ- 
ent places  difcovered,  are  faid  to  have  all  originated  from  the 
detention  and  evaporation  of  fea-water.  Salt-fprings  and 
lakes  are  related  to  contain  and  pour  forth,  from  time  to 
lime,  quantities  of  faline  matter,  which,  when  fubje(!ited  to 
calculation,  cannot  but,  by  their  magnitude,  excite  the 
greateft  ailonilhment.  Thefe  general  fL\6ls  are  unfolded 
amid  an  exceedingly  curious  and  interelling  difplay  of  par- 
ticulars. 

.  The  eleventh  ElTay  is  on  the  fubjedl  of  Metallic  Mines. 
"It  relates,  that  all  the  metals  muft  have  exiftcd  perfect  and 
uncontaminated  in  the  chaotic  flood.  Gold  is  found  natu- 
rally pure  oftener  than  any  of  the  other  metals.  Silver  is 
much  njore  frequently  mincralifed  by  fulphur,  and  alloyed 
with  copper,  antimony,  lead,  mercury,  tin,  or  bifmuth. 
IS^ature  prefents  ftili  lefs  of  pure  copper  than  of  pure  filver ; 
the  ores  of  copper  are  fcarcely  ever  free  from  fulphur.  Of 
pure  native  iron  there  are  few  or  no  fpccimens,  except  cer- 
tain maHes  found  "in  Siberia  and  Peru,  which  feeni  to  have 
been  originally  agglutinated  by  petrol,  and  left  bare  by  the 
dilTolutlon  of  the  malTes  of  other  matters  which  once  fur- 
rounded  them.  Native  bifmuth  accompanies  the  gray  and 
the  bright  while  ores  of  cobalt.  Native  arfenic  is  found  only 
in  the  veins  of  primeval  mountains:  native  mercury  occurs 
■in  clay  in  mountains  of  fecondary  formation  :  fulphurated 
pres  have  been  formed  at  a  time  when  fulphur  as  well  as 
metals  were  in  a  ftate  of  e.xtreme  fubdivifion  in  which  they 
v/erc  much  more  foluble  in  fluids  than  they  are  at  prefent. 
The  cryiiallifation  of  metallic  ores  was  the  confequence,  in 
Xuiue  iaiiauce.-;^  of  the  diminution  of  the  watery  menltruum, 
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in  others,  of  flow  precipitation.  The  veins  of  metaU  fcem 
to  have  been,  for  the  moll  part,  formed  bv  depofition  from 
water  among  the  rifts  and  amid  the  (Irata  of  the  fofler  rocks. 
It  is  in  oxyds,  in  mineralifation  bv  fiilphur,  in  mixture  with 
different  earths,  and  in  amalgamation  with  one  another,  that 
ill  the  metals  ai^  the  moft  commonly  fViiid. — Such  are  the 
moft  general  fadls  dated  in  this  Kifav. 

The  twelfth  Effay  is  wholly  controverfial.  The  late  Dr. 
Hutton,  of  Edinburgh,  had  taught,  that,  from  eternity,  this 
globe  had  continued  to  pafs  through  a  feries  of  revolutions, 
in  which  the  land  was  ftill  dertroyed  by  external  influences, 
ind,  in  its  ruins,  propelled  into  the  ocean  ;  while,  on  the 
6th'er  hand,  internal  fires  were  conftantly  elevating  new 
niouivtains  under  the  ocean,  and  conglomerating  the  mate- 
rials driven  into  It ;  till,  at  lad,  the  ocean  changed  its  bed, 
that  which  had  been  dry  land  became  fea,  that  which  had 
been  fea  became  dry  land,  and  the  de(lru«5lion  of  the  new- 
continents,  and  the  working  of  the  volcanic  fires  under  the 
new  feas  were  again  renewed.  Mr.  Kirwan  foon  attacked 
thjs  theory  as  atheidical  and  unphilofophical.  Dr.  Hutton 
^vafmly  defended  his  own  fydcui.  In  this  concluding  cflav, 
as  throughout  the  preceding  parts  of  the  prefent  work,  Mr. 
Kirwaii^  in  replv  to  Dr.  Ilutton's  defence,  demonflrates,  that 
igneous  fufion  cannot  have  produced  thofe  phenomena  which 
the  Dottor  afcrihes  to  it ;  allirms  that  volcanic  fires  are  com- 
parativclv  few  and  weak  in  their  aftion ;  and  maintains,  that 
the  compofition  of  the  fupcrficial  ftrata  of  our  prefent  con- 
tinents ^s  fuch  as  could  not  poilibly  be  formed  at  the  bottom 
of  the  fea. 

The  notes  are  few,  and  only  mentirtn  fonie  fa6ls  of  which 
the  author  was,  perhaps,  not  aware  till  it  was  too  late  to 
infert  them  in  the  text  of  the  P'.ilays. 

This  analvHs  has  enumerated  the  leading  general  t\S\i 
iiiul  pofitlons  of  the  prefent  work.  But  llufe  are  founded 
upf>n  a  wonderfully  cxtenfive  intkuHion  of  highly  curiou? 
pnriicuh.r  fai^s,  for  uhich  the  reader  will  do  well  to  examind 
the  book  itfelf. 

Thcfe  Eflays  certainly  exhibit  a  more  confiftent  fchcme  of 
the  fmils  and  analogies  of  geolnrx  than  anv  that  had  been 
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before  prefented  to  the  world.  They  are  written  in  a  ftyle 
eminently  corrc6l,  manly,  and  elegant.  If  fubfequcnt  gea- 
logifts  ftiall  continue  to  improve  their  fcience  as  Mr.  Kirwan 
has.here  done,  the  world  may,  perhaps,  atfomediftant  future 
time,  fee  a  faultlcfs  theory  of  the  earth. 

Phytologia ;  or  an  EJfuy  on  the  Principles  of  Vrgcfation,  &fc. 
By  Erasmus  Darwin,  ?*I.  D,  ^io.  Johnfon,  Saint 
Paul's  Church- Yard. 

The  Botanic  Garden  and  Zoonomia,  by  Dr.  Darwin,  are 
two  noble  monuments  of  fancy,  induftry,  and  fcience.  In 
one  we  have  afrnoft  the  firft  inftance  of  the  happy  application 
of  poetry  to  illuftrate  and  embelliOi  the  phyfical  branches  of 
philofophy.  The  other  is,  to  fay  the  Icaft  of  it,  a  vaR  col- 
Je6lion  of  the  moft  curioufly  interefting  fafts,  phyfiological 
and  pathognomical,  in  the  hiftory  of  human  life,  as  wtll  as 
of  many  of  the  moft  ingenloufly  conceived  theories  which 
have  been  propofed  to  combine  thofe  fa<Sl3  into  fyftems,  the 
foundations  of  practical  rules. 

Jn  his  Phytologia,  the  fame  author,  with  a  flow  of  fancy 
and  fenliment  nearly  fiinilar  to  that  in  his  former  works,  in 
the  fame  ornate,  yet  clear,  eafy,  and  natural  Ityle,  in  the 
fame  chara<5leriftic  method  of  aflcinbling  fa^ls,  deducing 
inferences,  and  fuggefting  analogies,  applies  hunfclf  to  ex- 
plain the  phyfiology  of  vegetables,  to  trace  the  chemical  re- 
lations between  vegetating  bodies  and  the  furrounding  fub- 
itances  from  which  they  are  nourifiied,  and  then  to  deduce 
a  fyftem  of  rules  for  the  improvement  of  \hc  art  of  "the  gar- 
ileuer  and  the  practice  of  the  hufbandinan. 

Tlie  readers  of  the  Botanic  Garden  may  perhaps  have  fup- 
pofcil,  that  in  the  tale  of  the  Loves  of  the  Plants  the  author 
intended  only  to  dignifv  and  animate  his  accouiu:  of  the- 
theory  of  Lrnnaeus  by  a  happy  and  beautiful  poetic  fidlion. 
I?ut  they  have  miftaken  his  purpofe,  and  his  botanical  creed, 
who  have  thus  conceived  of  lliem.  He  was  never  in  his 
life  more  in  earncft,  than  inafcribing  to  vegetables  the  fcnfa- 
tions,  the  aff"e6tions,  the  paflions,  and  even  the  defigns  of 
which  we,  ordinary  mortals,  believe  animals  alone  to  be 
•apable.     In  fa^l,  it  ii  one  of  his  favourite  opinions,  tha^ 

plants 
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plants  are  truly  animals.  This  opinion  he  (Ircnunufly  la- 
bours, throughout  the  phyfiological  part  of  this  volume,  to 
illuftrate  and  to  prove.  The  feeds  of  plants  he  eafily  fliows 
to  refemble  the  ova  of  animals.  Tfe  difcovers  in  the  (Imc- 
ture  of  vegetables  uml)!lical  vcflels  perfei'^tlv  fimilar  to  thofc 
by  which  embryon  and  nafccnt  animals  derive  nourifhment 
from  the  parent  body,  or  froni  that  ftore  with  which  the  wif- 
dom  of  Nature  involves  them  in  the  egg.  He  traces  in  the 
vegetable  firueture,  fyftcms  of  abforbents,  glands,  and  blood- 
velTels.  lie  regards  the  leaves  as  lungs.  He  difcovers  the 
organs  and  the  exercifc,  in  thcfc  being?,  of  the  mod  ex- 
jjuilitc  fenlibihtv.  His  facis  are  parllv  allemblcd  from  the 
works  of  ahnofl  all  former  writers  on  the  phyfiology  of  ve- 
getables, and,  in  part,  tlie  rcfults  of  experinients  ingenioufly 
contrived  and  Ikilfullv  performed  by  himfelf.  He  fuggefts 
many  pleafing  and  fpceious  analogies,  and  here  and  there 
exhibits  fome  clear  and  accurate  deductions  of  new  philofo- 
phical  trutlis.  If  we  mufr,  with  whatever  reluctance,  own 
that  he  has  not  prefented  to  our  mind?  fuilicicnt  evidence  of 
tlial  full  and  perfect  fimllarily  which  lie  fuppofes  between 
the  (Iructurc  and  huuSlions  of  vegetables  r.nd  thofc  of  ani- 
mals; it  is,  however,  at  the  fame  lime  certain,  that  he  has 
opened  feveral  flue  veins  of  phvfiological  rcfearch,  and  that 
fome  of  his  novel  pofitions,  though  not  by  himfelf  fatisfac- 
tf)rily  proved,  arc  fuch  that  ihey  may  poflibly  receive  com- 
plete proof  hereafter. 

In  the  (econd  part  of  his  work  he  examines  the  chemical 
rcbuions  between  the  orjjanifjd  matter  of  vecretables,  and  the 
luitrinient  Irom  which  it  is,  by  the  vegetative  functions, 
t'labor^tcd.  lie  follows,  with  refpeet-,  the  authorities  of 
l^ieiilcy,  Ingenhouz,  Kirwan,  and  other  eminent  writers 
upon  the  application. of  chcmillrv  to  the  fubjects  of  garden- 
ing and  agriculture.  He  trulls,  however,  as  we  IhoulJ 
judge,  much  too  implicitly  to  the  h^&  of  Young,  Marfliall, 
and  other  auth.ors,  whofe  jniblications  on  agricultural  fub- 
jects, however  popular,  and  however,  in  iomc  refpecls,  ule- 
fiil,  contain  few  or  no  tarts  of  luch  precifion  and  authenti- 
city that  a  philofojjlier  can  prudently  take  tiiem  foAiata  w'iih- 
oul  hrll  verifying  them  by  his  own  ob'ervaliop.s  and  experi- 
i>  meats. 
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meats.  Dr.  Darwin  is  yet  more  fuccefsful  in  explaining  the 
chemical  influences  of  foils,  airs,  water,  temperature,  and 
light,  on  the  growth  of  plants,  than  in  the  cfhihlifliment  of 
his  new  theory  of  their  phyfiology.  But  in  this  ehemioat 
part  of  his  work,  he  is  content  to  repeat  the  principles  and 
opinions  of  others  witliout  prefuming  to  propofc  any  import- 
ant new  theory  of  his  own. 

The  rules  for  the  practice  of  the  gardener  and  hufband- 
irnan,  which  he  deduces  as  the  refults  from  boih  his  che- 
mical and  his  phyfiological  refearches,  are  partly  difpeifed 
through  the  previous  diviiions  of  the  work,  and  partly  allcm- 
bled  together  towards  the  clofe.  They  befpeak  ingenuity  and 
good  fenfe,  but  do  not  fufficientlv  wear  the  air  of  a  pra6lical 
acquaintance  with  farming,  combined  with  accurate  fcicnce. 

Throughout  the  work  are  fcattered  foniL'  curious  difquifi- 
tions  on  fubje6ls  allied,  indeed,  to  the  primary  defign,  but 
not  entering  direftly  and  unavoida!)!y  into  it.  The  whole 
will  be  read  with  great  p'eafure  by  the  admirers  of  Darwin's 
former  writings, 

^lc7nt-nts  of  Chemijcry,  ^c.     i?i' Robkrt  Heron.    Long- 
man and  Rees,  Paternofter-Row,    Svo.    Twelve  Shillings. 

This  work  explains,  in  nine  books,  i.  The  general  nature 
and  hiftory  of  chemical  fcience :  a.  The  nature,  names,  and 
peculiar  ufes  of  the  implements  for  chemical  experiments: 
3.  The  chemical  properties  and  relations  of  thofc  limple  and 
abundant  chemical  fubflances,  caloric,  oxygen,  hydrogen.* 
9nd  azot :  4.  The  hillory  of  all  the  acidifiahle  bafes  except 
the  metallic,  and  of  their  acid  compounds  :  5.  The  hiftorv  of 
the  earths  and  alkalies,  and  of  ihcir  neutral  compounds  with 
acids  :  6.  The  nature  and  relations  of  metalhc  fubflances  : 
y.  The  hiftory  of  bitumens  and  fome  other  fubftances  too 
complex  and  anomalous  in  their  relations  to  be  conveniently 
introduced  into  anv  of  the  foreiroino-  branches  of  the  arranjre- 
ment :  8.  The  chen)ical  hillory  of  the  compolition  of  ani- 
mal and  vegetable  fubftances :  and,  9.  Tlie  application  of 
cheniical  fcience  to  the  phenomena  of  geology,  and  to  the 
fonttions  of  animal  and  vegetable  life,  Sec.     Several  articles 
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of  appendix  are  employed  in  illuflrating  fome  things  which 
had  cfcapcd  the  author's  previous  attention,  in  ftating  fonie 
theon<^s  which  he  docs  not  yet  prefume  to  rank  as  faience, 
and  in  contcfting  fome  of  the  doctrines  of  Count  Rumford 
and  others. 

This  work  has  been  favourably  received  by  the  public. 
Nor  can  we  deny  that  the  arrangement  is  convenient ;  that 
all  the  known  principles  and  facls  of  chemical  fcience  are  in 
this  book  clearly  flated  ;  that  the  author  has  fuggeftcd  many 
new  things  luhich  the  difcoverics  of  the  ableji  foreign  cbemijh 
ere  daily  covfrniing ;  nor,  that  this  book  will  be  found,  per- 
haps, more  eafilv  intelligible  by  the  mere  novice  in  chemif- 
trv,  than  any  other  compendium  of  the  elements  of  this  fci- 
ence with  which  we  are  acquainted. 

The  following  are  fome  of  the  leading  new  principles  con- 
tained in  it : 

That  lime  is  oxygen  in  a  concrete  form,  and  that  the  fixed 
alkalies  are  peculiar  modifications  of  the  fame  fubftance: 

That,  contrary  to  the  alTumptions  of  Count  Rumford, 
caloric  is  a  condcnfible  or  elaftic  fubftance ;  and  that,  wheij 
fire  is  elicited  by  friclion,  there  is  an  expanlion  of  condenfcd 
caloric  into  a  ftate  of  extraordinary  tenuity  : 

That,  when  it  has  been  faid  that  water  is  a  non-conductor 
of  caloric,  there  has  been  an  error,  arifing  from  the  mjltake 
of  a  mechanical  for  a  chemical  eft'c6l,  and  from  the  ufe  of 
jndiftinftly  exprcffive  terms  : 

That,  in  every  function  of  organic  bodies,  the  vital  energy 
pnd  the  mechanical  acVion  of  the  organs  arc  accompanied 
with  certain  chemical  changes;  and  that  the  ftudy  of  thefe 
chemical  changes  can  alone  guide  us  to  the  knowledge  of  a 
true  theor)'  and  a  rational  practice  of  medicine  : 

That  the  elciSlric  fluid  is,  demonftrativcly,  a  compound  of 
caloric  and  light: 

That,  in  a  true  fyOem  of  gcolog\',  the  origin  of  the  earth  is 
to  be  traced  from  the  homogeneous  expaniion  of  all  other 
piat^tr  in  caloric.  Sec.  Sec. 
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ROyAL    IRISH    ACADEMY,    DUBLIN; 


HE  Royal  Iridi  Academy  have  propofed  to  give  a  pre- 
mium of  one  hundred  pounds  llerluig  to  the  author  of  the 
moft  detailed  and  accurate  mineralogical  and  geological  de- 
fcriptlon  of  the  county  of  Dublin,  with  fpecimens  of  the  mi- 
nerals found  at  an  acceflible  depth. 

The  Academy  alfo  propofes  that  a  gold  medal  fliall  be 
given  to  the  author  of  the  bed  eflay  on  the  origin  and  pro- 
grefs  of  rhyme. 

T'he  Academy  will  alfo  give  a  gold  medal  to  the  author 
of  the  befl  attempt  to  explain  the  Brehon  laws  of  Ireland. 

Efl'ays  on  any  of  the  fubjc6ls  here  propofed  will  be  received 
in  either  the  Englifh,  French,  Italian,  or  Latin  language  (if 
fent  poll  free)  direfted  to  the  fecretary,  the  Rev.  Dr.  Elring- 
ton,  at  their  houfe,  T07,  Grafton-dreet,  Dublin,  any  time 
previous  to  the  ill  of  November  1801  :  each  effay  to  be  in- 
fcribed  with  fome  peculiar  motto,  and  accompanied  by  a 
fealed  billet,  fuperfcribed  with  the  fame  motto,  in  which 
(hall  be  written  the  author's  name  and  addrefs. 

IMPERIAL    ACADEMY    OF    THE     SEARCHERS    INTO 
NATURE    AT    ERLANGEN. 

In  the  fitting  of  the  23d  of  January  laft,  the  following  new 
prize  queftion  was  propofed  : 

To  determine,  in  a  fatisfii6\ory  manner,  by  experiments, 
what  mode  of  treatment,  particularly  in  regard  to  tempera- 
ture and  the  admiflion  of  free  air,  is  the  bed  to  be  adopted 
in  the  fmall-pux  in  gctieral,  and  alfo  in  the  inocuUted  fmall- 
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pox,  and  at  the  different  periods  of  the  difeafe  ?  Whether 
diluting  the  matter  with  water  before  inoculation  be  attended 
with  cffential  advantage ;  or  whether  too  fmall  a  number  of 
puftules  be  not  by  tliefe  means  produced,  and  the  body  of  the 
patient  rendered  liable  to  new  infection  ?  If  it  be  true  that 
rubbing  olive-oil  into  the  body  be  a  certain  prefervative 
againll  the  plague,  whether  the  fame  means  might  not  be 
employed  to  prevent  infeclion  from  the  fmali-pox  ?  And 
what  other  kind  of  oil,  when  olive-oil  is  not  to  be  had, 
miirht  be  fubftituted,  with  moft  advantage,  in  its  flead  ? 

The  candidates  are  requeued  to  tranfmit  their  papers, 
which  the  Society  would  prefer  in  Latin,  but  which  iiiay 
be  written  alfo  in  German  or  French,  with  any  device  at 
pleafure,  and  accompanied  with  a  fealed  note  containing  the 
name  and  refidence  of  the  author,  to  the  prcfident  of  the 
Academy  at  Eriangen  before  the  ift  of  September  1801. 
The  prize,  which  is  a  gold  medal  weighing  twenty  ducats, 
will  be  adjudged  to  the  author  of  the  beft  paper  oa  the  above 
fubjeft  on  the  5th  of  January  1802. 

ROYAL  ACADEM7  OF  SCIEKCES  AT  BERLIN. 

The  following  papers  were  read  in  the  Academy  in  the  end 
cf  the  laft,  and  beginning  of  the  prcfent,  year  : 

September  19th,  1799,  A  fecond  differtation  on  the  great 
advantage  and  different  ufes  of  the  maize  plant,  and  on  the 
bread  prepared  from  it}  by  Profeffor  Bernoulli.  26lh,  On 
the  origin  of  human  knowledge,  by  Counfellor  Sclle. 

06lober  3d,  On  a  paffage  in  the  Meno  of  Plato,  by 
Trcmbley.  loth.  Experiments  and  obfervations  made  in 
the  courfe  of  the  year :  ift,  on  the  ufe  and  cultivation  of 
the  white  beet,  and  its  abundapce  in  faccharine  particles ; 
ftd,  on  the  varieties  of  this  root,  which  may  be  employed 
with  moll  advantage  in  the  preparation  of  fugar.  17th,  A 
journal  of  aflronomical  obfervations  made  at  the  obfcrvatory 
of  Berlin  fince  179H,  by  Profeffor  Bode.  24th,  SecotKi  uif- 
fertation  on  the  influence  of  ligns  in  the  formation  of  ideas, 
by  Von  Caftillon.  31ft,  Grammatico-critical  obfervations 
on  Moutalgiie,  by  Baftide. 

November  7th,   Obfervations  on  certain  phenomena  in 
7  regar(i 
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regard  to  the  motion  of  rivers  and  ftreams,  by  Trembley. 
14th,  On  the  length  of  a  pendukim  to  fwing  feconds  at 
Berlin,  by  ProfelTor  Burja.  21ft,  Third  dlflertation  on  the 
impenetrability  of  light,  by  ProfefTor  Engel.  28th,  Second 
diflertation  on  the  art  of  clothing  maiikind,  and  on  clothing 
confidered  under  diffei*ent  points  of  view;  by  Von  Goyon. 

December  5th,  On  eatable  muflirooms,  by  Mayer.  12th, 
Obfervations  on  the  attractive  force  of  fpheroids,  by  Trem- 
bley. 19th,  On  the  principles  of  metaphyfics,  by  Ancillon. 
January  9th,  1800.  Second  diflertation  on  the  prize  quef- 
tions  of  the  clafs  of  the  fciences  fince  the  year  1772,  by 
Baron  Von  Chambrier.  i6th,  Phyfical  obfervations  on  the  arts 
of  defign,  by  Von  Burgfdorf,  23d,  Obfervations  on  the  cal- 
culations refpe6ling  the  duration  of  marriage,  and  the  num- 
ber of  married  perfons ;  by  Trembley.  30th,  This  being  a 
public  fitting,  Merian  the  direilor,  as  perpetual  fecretary, 
delivered  an  oration  in  French.  The  following  papers,  alfo, 
were  read  :  Confiderations  on  the  principal  deh'nitions  in  the 
fciences,  by  Ancillon  :  Hiftorical  panegyric  on  queen  Sophia 
Charlotte  of  Pruffia,  by  Erman :  On  yefterday,  to-dav,  and 
to-morrow,  by  Baftide :  Further  obfervations  on  drefs,  by 
Von  Goyon. 

February  6th,  On  the  proper  meaning  of  the  term  a  great 
Tnan,  by  Teller.  I3lhj  On  the  ufe  of  perukes  aniomr  the 
ancients  and  in  the  middle  ages  to  the  prelent  period,  and 
on  the  origin  of  the  word  peruke;  by  Nicolai.  20th,  Exa- 
mination of  the  red  water  of  a  lake  near  Lubotin  in  South 
Pruflia,  by  Profeffor  Klaproih.  27th,  On  ditierent  kinds  of 
maize,  by  ProfeflTor  Bernoulli. 

March  6th,  On  fpace,  by  Baron  Von  Chambrier.  13th, 
On  the  origin  of  the  names  of  nations,  countries,  rivers, 
cities,  and  families;  by  the  Abbe  Dcnina.  20th,  On  eatable 
jnulhrooms,  fecond  diflertation.  271b,  Profeli'or  Bode  pre- 
fented  the  fourth  number  of  his  Celeflial  Atlas. 

April  3d,  Diflertation  on  free-will,  by  Wn\  Boufflers. 
5J4th,  On  the  Circeniiau  ganics^  by  Mejer.nto. 

May  ifl;,  Defcription  of  a  new  Eait  Indian  jilant  ca-^Ied 
Pifon'ia  Georgiana,  by  ProfelTor  WiUlcnow,  (Sth,  On  i'c.-ii^ 
new  mathematical  difcoveries,  by  Proicli'or  Buija. 
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ELECTOllAL    ACADEMY    OF    THE    USEFUL    SCIENCES 
AT    ERFURT. 

In  the  fitting  of  January  3d,  Count  Von^Beuft  rtad  an 
extraci  from  a  treatifc,  written  by  his  fon  Frederick  Auguftus 
Leopold,  Count  Von  Bcuft,  of  the  Academy  of  Mines  at 
Freybcrg,  on  the  amalgamation  of  filver  ore  as  pra6tifcd  at 
the  llalfbruck  and  IJItermuld  works  near  that  place.  From 
this  paper  and  the  annexed  tables,  it  appears  that  79785  jCwt. 
of  ore,  which,  according  to  the  common  mode  of  amalga- 
mation,  would  have  given  only  31 139  pounds  4]^  ounces  of 
filver,  produced,  by  the  method  employed  at  Freybcrg, 
38330  pounds  3;  ounces ;  confequcntly,  there  was  a  faving 
of  T 190  pounds  y.^  ounces. 

In  this  treatife  the  author  obfervcs,  that  the  theory  of  amal- 
gamation is  much  indebted  to  the  important  experiments  of 
the  Spaniard  Don  Ethovar,  who  proved,  contrary  to  the  opi- 
nion of  feveral  eminent  chemills,  that  the  muriatic  acid,  in 
a  concentrated  ftate,  diflfolves  gold  as  well  as  filver  when 
thefc  metals  are  reduced  to  fmall  particles. 

Profellbr  Trommfdorf  read  a  continuation  of  his  colleftions 
towards  a  chemical  knowledge  of  mineral  bodies.  This  part 
related  chiefly  to  fome  precious  flones  from  India  which  he 
had  examined. 

BOYAL  ACADEMY  OF  I  XSC  R  I  P  TI  Q  >' S,  THE  FIXE 
ARTS,  HISTORY,  AND  ANTIUUITIES,  AT  STOCK- 
HOLM. 

The  Academy,  in  the  fitting  of  April  9,  propofcd  the  fol- 
lowing prize  fubjciSls  for  the  year  1800. 

Hijlory. — A  hidorico-critical  dillertation  on  the  printed 
or  unprinted  works  which  have  been  written  bv  individuals 
Of  the  royal  family  of  Sweden.  The  prize  is  a  gold  medal  of 
the  value  of  twenty-fix  ducats. 

Foreign  Languages. — What  are  the  advantaorcs  or  difad- 
vantagts  in  regard  to  the  general  happinefs  of  mankind  of 
the  prefcnt  as  compared  with  the  lali.  centurv  ?  I'he  prize  is 
a  g(/id  medal  of  the  lame  value. 

Anliqullics.. — Kxaininatiqn  of  the  origin,  nature,  and  obje<Si 

'  of 


"French  Board  of  Longllude.  ifl* 

of  the  military  and  naval  expeditions  undertaken  by  the 
Swedes  about  the  middle  of  the  twelfth  centuf}'.  The  prize 
Is  a  gold  medal  of  the  value  of  fifteen  ducats. 

InJ'criptlons  cnul  Di"i-l:es. — i.  A  Latin  infcription  for  the 
Exchange  at  Stockholm.  2.  Plan  of  a  medal  to  comme- 
morate the  mod  remarkabl':^  events  which  have  taken  place 
in  Sweden  in  the  cour/e  of  the  prefent  century.  The  prize 
is  a  gold  medal  of  the  value  of  twelve  ducats. 

The  papers^  &cc.  of  the  competitors  mud  be  tranfmittcd  to 
the  Academv,  in  the  ufual  form^  before  the  20th  of  Ja- 
nuary 1801. 

FRENCH  BOARD  OF  LONGITUDE. 

The  following  paper  has  lately  been  publilhed,  figncd  by 
Delambre  the  prefident,  and  Lalande  the  f':cretary,  of  the 
French  Board  of  Loniritudc  : 

The  tables  of  the  moon  are  of  equal  importance  to  agro- 
nomy and  to  navigation  :  the  moft  celebrated  geometricians 
have  exerted  themfelves  to  illuftrate  the  theory  on  A\hich 
thefe  tables  are  founded.  The  moft  afliduous  labour  of 
allronomy  is,  to  obferve  with  care  all  the  movements  of  this 
planet,  without  -which  there  would  be  no  real  geography, 
and  which  furnifh  the  navigator  with  the  molt  infallible 
means  of  afcertainingr  the  pofition  of  his  vefl'el,  of  direfting 
its  courfc,  and  of  arriving  in  fafety  at  anv  determined  point 
of  the  globe.  In  proportion  as  the  Newtonian  theory  v.  as 
thoroughly  examined  and  underftood,  and  as  aftrononiical 
inftruments  and  modes  of  obfervation  were  improved,  the 
lunar  tables  were  improved  alfo.  Mayer,  uniting  his  own 
obfervations  to  thofe  of  cotemporary  geometricians,  and  fe- 
le6ling  the  moll:  accurate  obfervations,  was  enabled  to  com- 
pofe  tables,  which  having  been  fmce  compared  with  nearlv 
twelve  hundred  unpubliflied  obfervations,  have  been  found 
wonderfully  accurate.  Maron,  imdcr  the  dircelion  of  Dr. 
Mafkclvn,  made  a  new  improvement  in  them  bv  addino* 
fcveral  equations  which  had  been  omitted  but  pointed  out 
by  iVlayer,  and  by  modifying  the  co-etlicients  of  ail  the  reH-. 

But,  notwithllanding  this  care,  thefe  tables,  fo  valuable 
towards  the  middle  of  the  century,  began  to  lofe  progref- 
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lively  their  corrc6lnefs.  Theory,  to  which  recourfe  was 
again  had,  fhowcd  the  caufe  of  the  error,  and  the  method 
by  which  it  might  be  rectified.  The  papers  tranfmltted  as 
aafwers  to  the  qucTtions  propofcd  by  the  National  Inftitute 
two  years  ago,  and  proclaimed  in  the  public  fitting  of  the 
J5th  of  Germinal  laft,  (April  5th,)  have  thrown  great  light 
on  the  equations  lately  invented  for  the  motion  of  the  apo- 
geum  and  node.  But  aftronomers  at  that  time  had  not  been 
invited  to  turn  their  attention  to  all  the  elements  of  which 
the  lunar  tables  are  compofed  :  this  labour  would  have  been 
too  much  difproportioned  to  the  time  propofed  for  the  com- 
petition. One  fuccefs  often  creates  a  defire,  and  fometimes 
furnifhes  the  means  of  obtaining  another.  What  has  been 
fo  happily  executed  already,  proves  the  poffibilitv  of  doing 
llill  more,  and  of  procuring  to  aftronomy  lunar  tables  more 
correft  and  more  lafting;.  Nothino;  remains  after  eftablifli- 
ing  the  epochs,  the  fecular  motion,  and  their  inequalities, 
but  again  to  diicufs,  by  comparlfon  with  a  great  number  of 
accurate  obfervations,  the  precife  quantity  of  the  different 
equations  which  enter  into  the  calculation  of  the  moon's 
place.  This  is  the  quefiion  which  the  French  Board  of 
Longitude  now  propofes  to  the  aftronomers  of  every  country. 
The  conditions  to  be  fulfilled  are : 

lit,  To  difcufs  and  eftablifh,  bv  comparifon  with  a  great 
number  of  good  obfervations,  the  value  of  the  co-efficients 
of  the  inequalities  of  the  moon,  and  to  give  for  the  lonoi- 
tudc,  latitude,  and  parallax  of  that  planet,  formula;  it  ill 
more  correal  and  complete  than  tliofe  which  have  ferved  as 
the  foundation  of  the  tables  now  in  vSz. 

2d,  To  confiruA  from  thefe  fornuilae  tables  of  fufficient 
extent  and  accuracy  lor  calculation. 

The  prize  will  be  fix  thoufand  francs  (250/.)  The  Board 
of  Longitude  docs  not  '[w  any  period  for  the  competition, 
and  will  adjudge  the  prize  to  tlie  firil  pcrfon  who  ihall  have 
fulfilled  the  above  condiilous. 

The  comprtiiors  will  addrefs  their  papers  to  the  Buraiii 
dcs  Longitudes^  Palais  National  dis  Sciences  et  Arts  h  Paris. 
They  mud  not  be  infcribed  with  the  name  of  the  author,  but 
only  with  a  fcnteuce  or  motlo,  and  may  be  accompanied 

with 


French  National  Injiitule.  \%'^ 

with  a  fcaled  note,  containing,  befides  the  motto,  the  name 
and  addrefs  of  the  author.  This  note  will  not  be  opened 
but  in  cafe  the  paper  fliall  have  been  found  entitled  to  the 
prize.  The  prize  will  be  paid,  without  any  formality,  to  the 
bearer  of  an  order  for  that  purpofe,  which  will  be  delivered 
by  the  fccretary. 

FRENCH    NATIONAL    INSTITUTE. 

The  following  is  an  account  of  the  labours  of  the  Clafs 
of  the  Mathematical  and  Phyfical  Sciences  during  the  third 
quarter  of  the  year  8,  as  read  by  J.  B.  S.  Dclambre,  fecretary: 

Among  the  memoirs  of  which  we  have  to  give  an  account, 
there  are  fome,  and  thefe  form  the  greater  number,  that  can- 
not be  appreciated  but  by  thofe  who  have  particularly  ap- 
plied to  the  objects  on  which  they  treat.  As  they  would 
require  all  the  attention  of  the  mod  experienced  mathema- 
ticians, they  are  not  very  fufceptible  of  abridgement.  Such, 
in  general,  are  all  the  memoirs  on  pure  analyfis  and  the 
higher  parts  of  geometry.  We  muft  be  exxufed,  therefore, 
if  we  do  not  take  fo  much  notice  of  thefe  works  as  their 
importance  would  require.  We  fliall  content  ourfelves  with 
announcinff  only,  by  their  titles,  a  memoir  of  C.  Niew^port 
on  the  immediate  integrability  of  differential  equations  to  any 
number  of  variable  ones ;  and  two  memoirs  of  Biot  contain- 
ing analytical  refearches,  one  on  partial  differential  equa- 
tions, and  the  other  on  vibrating  furfaccs. 

We  fliall  pay  a  little  more  attention  to  a  memoir  on  me- 
chanics, by  C.  Coulomb,  which  contains,  befides  the  ana- 
Ivtical  part,  a  fcries  of  experiments,  of  which  we  can  at  lead 
give  the  rcfults.  The  fubjeft  is,  the  rcfiftance  of  fluids  when 
the  motion  is  very  flow.  If  a  body  impels  on  a  fluid,  or 
when  it  is  impelled  by  the  latter  with  a  very  fmall  velocity, 
fuch,  for  example,  as  0*3  vard,  per  fecond,  it  will  be  found 
by  experiment  that  the  reti-'Lince  is  in  proportion  to  the 
fquare  of  the  vclocitv  :  bat  where  the  motion  is  exceedingly 
fmall,  for  example,  below  O'ot  yard  per  fecond,  the  refilt- 
ance  is  not  merely  proportioned  to  the  f<[uare,  but  to  a  com- 
plex funtlion  of  the  velocity.  Suppofmg  the  velocity  very 
fmall,  the  quaality  which  reprcfenls  the   rcliiiancc  will  alfo 

be 


184  French  National  Injliiule. 

be  very  little.  It  becomes  very  difficult  to  cftlmate  It  by  the 
iifiiai  means,  and  ftill  more  difficult  to  difcover  what  belongs 
to  the  different  terms  of  the  formula.  To  accomplifh  thefti 
points  it  would  be  neceffiiry  to  have  a  kind  of  nieafure  which 
might  determine,  with  fufficient  accuracy,  the  fmalleft  forces, 
and  affi^rd  the  means  of  varying  the  velocity  at  pleafure,  in 
order  to  render  the  different  terms  of  the  formula  prevalent 
in  turns. 

All  ihcfe  advantao-es  C.  Coulomb  has  found  united  in  the 
machine  with  which  he  nieafures  the  torfion  of  a  wire  fuf- 
pended  in  a  vertical  pofition.  He  has  already  derived  great 
advantages  from  this  indrument  in  other  branches  of  phy- 
lics,  and  he  has  given  in  former  memoirs  theorems  refpecl- 
mg  the  force  of  torfion,  or  the  means  of  eftimating  it  in 
weight.  With  this  aid  he  has  demonftrated  the  real  law  of 
rcfiftance  where  the  motion  is  flow ;  a  law  which  had  efcaped 
Newton,  Bernoulli,  and  Gravefend.  It  refults  from  his  ex- 
periments : 

iff.  That  where  the  motion  is  very  flow,  the  refiftancc  is 
proportional  merely  to  the  velocity,  and  the  term  depending 
on  the  fquarc  becomes  infeniible. 

2d,  That  the  height  of  the  fluid  above  the  body  immerfcd 
in  it,  does  not  fenfibly  increafe  the  refiftance. 

3d,  That  the  reliflance  arifes  only  from  the  coherence  of 
the  parts  of  the  fluid  with  each  other,  and  not  from  their 
adhefion  to  the  body  immcrfed  in  them. 

4th,  That  the  reliiiante  in  hmpid  oil  is  feventeen  times 
and  a  half  greater  than  in  water. 

We  fliall  omit  feveral  other  refults  which  will  be  reao 
witli.  pleafure  in  the  memoir  itfelf,  ?.nd  only  add,  that  the 
agreement  between  the  dillercnt  trials  is  fo  great  as  muff 
altonilh  thofe  not  acquainted  u  iili  the  accuracy  and  nrecilion 
of  the  inlirument  with  which  C.  Coulomb  has  enriched 
natural  philofophy. 

C.  Prony  prcfeutcd  to  the  Clafs  the  three  firfl  parts  of  a 
work  entitled  Mechanical  Philofophy,  or,  An  Analyfis  of  the 
different  Parts  of  Equilibrium  and  Motion. 

Since  the  invention  of  the  new  calculus,  the  province  of 
mechanics  has  been  confiderably  enlarged,    A  great  number 
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of  queriibris  beyond  the  reach  of  the  ancient  geometry  have 
been  nefolved,  and  form  at  preferit  fo  vaft  a  body  of  fcience 
that  the  nihid,  occupied  with  its  developements  and  demon- 
flrations,  ciii  fcarcely  Comprehend  the  whole.  This  infpired 
C.  Prorty  with  the  idea  of  cdmpofing  a  methodical  table  of 
all  the  refults  difengaged  from  intermediary  calculations. 
This  is  what  he  a\\\s  mechanical  philofophy.  He  compofed 
this  work  from  the  leflbns  and  materials  he  colle6ted  for  the 
Polytechnic  School;  and  his  objcft  is  to  furnlfli  (ludents 
with  the  iiieans  of  placing  together  and  arranging  the  dif- 
ferent parts  of  Inftruclion  they  have  received.  The  author 
quotes  the  fodrces  from  which  he  derived  his  information, 
but  his  work  contains  a  great  many  things  which  belong  to 
himfclfj  eithfei*  as  to  the  matter,  or  manner  in  which  it  is 
prefcnted ;  fuch,  f()r  example,  as  every  thing  that  concerns 
equilibriurii ;  a  method  of  obtaining  the  fundamental  equa- 
tions of  Ilatics  without  employing  in  any  manner  the  theory 
of  momenta  ;  a  general  demonllration  which  fliows  that  the 
theorems  refpefting  momenta  are  only  a  peculiar  enunciation 
df  the  principle  of  virtual  \elocity  ;  new  formulae  for  the  equi- 
librium and  preflure  of  elaftic  fluids,  taking  into  confidera- 
tion  the  variatioh  of  dllatibility,  and  formulee  which  may 
give  to  the  barometer  more  generality  and  more  certainty  in 
pra6lice  thail  has  hitherto  been  the  cafe  in  determining  the 
height  of  moutitains.  The  author  alfo  makes  a  very  import- 
ant application  of  his  principles  to  the  calculation  of  the 
force  with  which  earth  prelles  againft  walls.  The  formulze 
#f  Prony  are  entirely  new,  and  exceedingly  fimple. 

In  conleciuence  of  two  papers  on  the  motion  of  the  moon, 
read  in  the  lafl  public  fitting  of  the  InRitute,  and  which  were 
deemed  worthy  of  a  prize,  Laplace  has  made  a  new  and  very 
happy  application  of  the  theories  publifhed  in  his  Meca7tiqne 
C'lrjlt:.  M.  Burg,one  of  the  two  authors  who  gained  the  prize, 
had  remarked  a  periodical  equality  in  the  moon's  motion  in 
latitude,  and  had  found  that  the  duration  of  this  period  was 
eighteen  years.  He,  however,  afligned  no  caufe  for  it,  nor 
gave  any  law.  On  the  contrary,  he  requefted  both  thcfc 
from  the  author,  who  has  explained  in  fo  complete  a  maii- 
ner  the  fecular  inequalities  of  the  moon.     His  expe<ftatio|i 
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has  not  been  deceived.  Laplace,  in  confcquence  of  M. 
Burg's  defire,  has  examined  the  queftion,  and  found  that 
there  exifts  in  the  huiar  orbit  a  motion  of  nutation  analo- 
gous to  that  of  the  terreftrial  equator.  The  extent  of  this 
nutation  depends  on  tlie  oblate  form  of  the  earth,  and  may 
throw  new  light  on  that  important  element,  fmce  the  in- 
equality thence  refulting  varies  from  one  to  two,  according 
as  the  flatnefs  is  fuppoled  to  be  y-j-^-  or  ^i,,. 

Another  equation,  depending  oa  the  fame  theory,  affedls 
the  moon's  longitude,  and  is  of  equal  importance  in  enabling 
us  to  afcertain  the  quantity  of  the  earth's  flatnefs.  As  long 
as  the  real  caufe  was  unknown,  great  uncertainty  prevailed 
in  regard  to  the  ufe  which  ought  to  be  made  of  this  equa- 
tion, and  adronomers  omitted  it  in  their  calculations.  The 
exiftence  of  it  was  proved  by  ot^fervations,  but  it  was  Indi- 
cated by  no  theory.  Laplace  himCelf,  having  calculated  by 
the  principle  of  univerfal  gravity,  carried  it  only  to  2",  that  is 
to  lay,  to  a  third  of  its  real  value.  But  fince  he  lias  taken 
into  account  the  nutation  of  the  lunar  orbit,  he  has  found  that 
it  indicates  the  flatnefs  lo  be  nearly  what  it  is  known  to  b« 
from  other  phenomena. 

To  afcertain  it  ftill  better,  he  made  C.  Bouvard  feleft  from 
his  paper  which  gained  the  prize  three  months  ago,  thofe 
obfervations  befl  fitted  for  deciding  the  queltion  propofed 
by  M.  Burg.  This  refearch  was  attended  with  complete 
fuccefs,  and  440  deeifive  obfervations  have  given  7"  5  as  the 
co-efficient  of  the  new  e(|uation  of  latitude,  which  fuppofes 
a  flatnefs  of  ^|;.  This  is  nearly  what  has  been  given  by  th^ 
variations  in  the  length  of  the  pendulum  as  obferved  in  dif- 
ferent latitudes.  The  meafuremcnt  of  degrees  in  France  anJ 
Peru  give  Itill  fomewhat  lefs,  and  therefore  it  is  demonftrateJ 
that  the  flatnefs  j^-J-^j  ^^  found  by  Newton,  fuppofing  the 
earth  homogeneous,  is  by  far  too  much.  The  uncertainty 
which  mav  vet  remain  refpeifting  a  quantity  the  caufe  of  fa 
much  difpute,  will  in  future  be  eonlined  within  very  narrow 
limits :  three  phenomena,  of  a  very  diflerent  kind,  lead  ug 
to  the  fame  conelulion. 

Thus  the  moon,  which,  by  her  eclipfes,  made  known  to 
the  ancient  aUronomers  that  the  figure  of  tlie  earth  is  fenfibly 
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found,  fhows  us  at  prefent,  by  continued  obfcrvatlon  of  her 
motion,  the  fmall  ellipticity  of  the  terreftrial  meridian.  But 
we  niufl  obferve  that  this  ellipticity,  which  is  below  ^4,-^, 
is  too  little  to  be  perceptible  to  our  fenfes  even  if  we  had  aii 
-opportunity  of  feeing  the  whole  (hadow  of  the  ear'h.  We 
know,  however,  that  we  fee  only  a  very  inconfiderable  part 
of  it  disfigured  by  the  penumbra  and  inequalities  of  the  lunar 
difk  ;  fo  that  it  would  be  impoOible  for  the  molt  accurate  eye 
to  difcover,  in  fo  fmall  an  arc,  the  leaft  difference  between 
the  circular  curve  and  that  of  an  ellipfe  fo  little  flattened. 

The  obliquity  of  the  ecliptic,  which  caufes  the  different 
feafons  and  the  difference  in  the  length  of  the  days,  is  one 
of  the  moft  intcrefting  elements  in  theoretic  and  pra6tical 
allronomy.  Every  year  the  aflronomers  examine  it  with 
care,  by  determining  the  folftitial  altitude  of  the  fun.  Me- 
chain  and  Delambre,  the  one  at  the  national  and  the  other 
at  his  private  obfervatory,  bave  employed  in  thefe  nice  ob- 
fervatiqns  the  fame  inftrumcnts  which  they  ufed  in  mea- 
furing  the  magnitude  of  the  earth.  I^alande  the  nephew, 
and  Burckhardt,  have  made  fimilar  and  fimultaneous  obferv- 
ations  at  the  College  de  France  with  inftrumcnts  of  the  like 
kind,  but  a  little  larger.  Thefe  obfervations,  whatever  may 
be  the  caufe,  do  not  feem  to  be  fufceptible  of  the  fame  pre- 
cifion  as  thofe  which  have  given  the  meafurc  of  the  meridian 
by  means  of  the  ftars,  but  by  taking  the  general  refult  of 
more  than  600  obfervations,  made  at  J^aris  both  this  year 
and  at  the  fummer  folftice  of  the  year  7,  there  will  fcarcely 
b(/a  fecond  of  uncertainty  in  regard  to  the  real  quantity  of 
-this  eflTcntial  element  which  enters  into  all  owx  calculations. 

Since  we  have  had  occafion  to  mention  the  meafurement 
of  the  meridian,  we  (liall  here  add,  that  the  aftronomers  by 
whom  it  was  performed  are  uow  employed  in  printing  their 
obfervations,  thai  they  may  fubmit,.  to  the  examination  of 
the  learned  in  all  countries,  the  proofs  of  a  labour  which  has 
already  received  the  fanftion  of  the  deputies  of  different  na- 
tions affembled  at  Paris  lafl  year. 

We  have  received  a  letter  from  Cifcar  and  Pedrayes,  the 
Spanifh  members  of  the  commiflion  of  weights  and  mea- 
fures,  by  which  it  appears  that  his  Spanifh  majefly  has  re- 
ceived 
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celved  the  ftandards  of  the  metre  and  kilogramme  fent  t^ 
him  by  the  Inftitute;  that  he  has  given  orders  for  their 
being  prelerved  with  fuch  care  as  may  enfure  their  authen- 
ticity ;  and  that  he  has  charged  Lenoir  and  Fortin  to  make, 
with  the  fame  accuracy,  four  other  ftandards  of  the  metre 
and  kilogramme;  and  that  this  order  has  been  fuccefsfully 
executed.  On  this  occafion  the  king  of  Spain  took  a  plea-< 
fure  in  making  himfelf  acquainted  with  the  new  metric  fyf- 
tem,  and  he  declared  that  he  (hould  be  glad  to  fee  it  adopted 
throughout  all  Europe,  To  render  it  more  palatable  to  the 
SpaniHi  nation,  and  to  facilitate  the  comprehenfion  of  it  to 
every  one,  an  elementary  memoir  has  been  drawn  up  on  the 
fubje6t,  of  which  we  have  received  fome  copies.  It  contains 
a  complete  explanation  of  the  new  meafures,  with  a  Spinifli 
nomenclature,  better  adapted  to  the  genius  of  that  language, 
which  M.  Cifcar  propofcs  to  fubftitute  for  the  Grceco- Latin 
nomenclature  adopted  by  the  Frerich  republic. 

The  following  account  of  the  labours  of  the  Clafs  of  the 
Moral  and  Political  Sciences  during  the  lad  quarter,  was 
read  by  C.  Levefque. 

C.  Anquetil  continues  to  analyfe  the  manufcript  and 
printed  memoirs  prcfcnted  to  the  Academy  of  Belles  Lettres 
by  candidates  for  the  prizes  propofed  by  that  Society.  He 
has  read  the  analyfis  of  a  memoir  on  the  ilate  of  the  fciences 
in  France  from  the  death  of  king  Robert  to  that  of  Philip  the 
Fair. 

G.  Gaudin  has  tranfmitted  to  the  Clafs  refearchcs  on  the 
Icglfiation  of  Solon  and  the  government  of  Athens. 

C.  Mintelle,  in  a  meiTvoir  on  the  heft  method  of  writing, 
geographical  names,  has  fhown  the  advantage  of  adopting 
ihe  names  of  places  inch  as  they  are  ufcd  in  the  diflercnt 
countries  to  which  thev  belong,  and,  when  imperious  necef- 
fitv  re([uires  that  thev  fliould  be  disligurcd  in  the  French 
language,  of  wriiing  them  twice,  iirft  as  they  are  pronounced 
in  French,  and  then  as  ihoy  are  pronounced  bv  the  natives 
of  the  country. 

C.  Ruachc  has  read  a  memoir  on  New  Holland,  which, 
te  thinks,  was  known  more  than  a  ceutyrv  before  the  pe- 
jlod  of  the  difcovery  of  it  by  the  Dutch.     JIc  fupports  hi^ 
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conje<ftnre  by  the  account  given  by  Peritfol,  and  an  old 
chart  of  the  Indian  ocean  preferved  in  the  Britifli  Mufeam. 
However  defective  this  chart  may  appear,  he  is  of  opinion 
that  it  may  furnilh  information  of  great  utility  in  regard  to 
the  difcovcrieg  iL^at  remain  to  be  made  in  that  part  of  the 
globe.  >  7 

C.  Veron  Forbonnais  has  given  an  analyfisof  the  principles 
of  the  circulation  of  provifions,  and  of  the  influence  which 
fpecie  has  on  that  circulation. 

G.  Bouchaud,  in  hillorical  refearches  refpefting  the  edifts 
of  the  Rqman  provincial  magiftrates,  has  neglefted  nothing 
that  could  be  fuggefted  to  him  by  a  fubjecl  which  belongs  to 
the  fcicnce  of  hiltory  as  well  as  to  that  of  legillation.  Each 
province  had  its  own  government  and  laws,  and  the  Roman 
republic,  after  having  acquired  an  immenfe  extent  by  it* 
conqueds,  was  never  able  to  form  the  wife  defign  of  attain- 
ing to  unity. 

CONSTITUENT    PBIXC1PLE6    OF    FIXED    ALKALIES. 

Guyton-MorveaUjOn  the  26th  of  April,  read,  in  the  French 
National  Inftitule,  a  memoir  on  the  conftituent  parts  of  fixed 
alkalies.  He  made  his  experiments  with  Deformes,  pupil  of 
the  Polytechnic  School.  Their  conclufion  was,  ift.  That 
potafh  is  cornpofed  qf  Ijme  and  hydrogen :  2d,  That  fnda  is 
compofed  of  magnefia  and  hydrogen.  From  other  experi- 
ments they  conclude,  3d,  That  lime  is  compofed  of  carbon, 
azot,  and  hydrogen  :  4th,  That  magnefia  is  compofed  of 
lime  and  azot ;  and,  confequently,  of  carbon,  hydrogen,  and 
gzot. 

NEW    METHOD    OF    DESTIVOyiNG    INSECTS. 

Crell  has  lately  publiflie.d,  ip  his  Chemical  Annals,  the 
following  recipe  for  deftroyjng  earth-fleas,  bugs,  ants,  &c. 
diicovered  by  C.  Catin  : — ^Take  black  foap,  of  the  beft  kind, 
one  pound  three  quarters,  the  fame  quantity  of  flowers  of 
fulphur,  mufhrooms  two  pounds,  and  fixty  meafures  of  river 
pr  rain-water.  Divide  the  water  into  two  parts,  one  of  which 
jnuft  ![)e  poured  into  a  vefl'el  dcftined  for  that  purpofe :  futTer 
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the  foap  to  diflblve  in  it,  and  add  the  mufhrooms  after  they 
have  been  a  little  pounded.  Boil  the  other  half  of  the  water 
in  a  kettle,  and  tie  up  the  fulphur  in  a  bit  of  rag  or  piece  of 
fine  hnen,  and  fufpend  from  it  a  fufficient  weight  in  order 
that  it  may  fink  in  the  water.  During  the  time  ihe  water  is 
kept  lioiling,  which  mud  be  at  leaft  twenty  minutes,  flir  it 
coritinually  with  a  ftick,  and  prefs  the  bag  containing  the 
fulphur,  that  the  latter  mav  be  forced  out  into  the  water  and 
communicate  to  it  the  neccfTary  ftrengf.h  and  colour. 

When  the  licjuor  is  takeji  from  the  fire,  pour  it  dire<I:lly 
into  the  cafk,  and  ftir  it  round  for  a  confiderable  time:  the 
procefs  of  ftirring  muft  be  repeated  daily  till  it  acquire  a  fetid 
fmell.  Experience  has  (hown  that  the  more  fetid  the  mix- 
ture is,  its  aftivity  is  the  greater.  Each  time  that  the  mix- 
ture is  ftirred,  the  cafk  mufl  be  (topped  immediately  after. 
When  you  wifli  to  ufe  the  liquid,  nothing  is  neceflary  but 
to  fprinkle  a  little  of  it  on  the  plants  which  you  are  defirous 
of  preferving,  or  to  dip  their  branches  in  it.  It  will  be  bet- 
ter, however,  to  make  ufe  of  a  fyringe,  having  at  the  end  a 
head,  an  inch  or  an  inch  and  a  half  in  diameter,  pierced  with 
fmall  holes.  This  inltrument  may  be  ufed  for  tender  plant:?; 
when  you  apply  the  liquid  to  trees,  a  fyringe  with  larger  holes 
muft  be  employed. 

Caterpillars,  beetles,  earth-fleas,  bugs,  and  the  tree-lice 
which  infeft  orange-trees,  will  be  deliroyed  by  the  firft  ap- 
plicaiion  of  the  liquid.  Infe6ts  which  relide  below  the  earth, 
fuch  as  wafps,  hornets,  ants,  &.c.  require  that  the  liquid 
(hould  be  fquirted  out  gently,  and  without  intermiffion,  that 
it  mav  better  penetrate  to  their  nells.  Ants-nefts,  according 
to  their  lize,  require  from  two  to  three  meafures  of  liquid, 
and  iri  many  cafes  it  muft  be  applied  for  twenty-four  hours. 
When  the  ants  afl'emb!c  in  another  place,  the  procefs  mutl 
be  repeated.  Two  ounces  of  nuv  i-omica  may  be  added  to 
the  mixture  and  boiled  along  with  the  fulphur.  This  fub- 
flancc,  particularly  when  vou  wilh  to  deftroy  ants,  will  be 
<'f  great  fervice.  When  tl>e  whole  of  the  liquid  in  the  cafk 
has  been  ufetl,  the  refuluum  muft  be  buried  in  the  earth  ts 
prevent  dotneftic  animals  from  -eating  it. 

J^  CEMENf 
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CEMENT    FOR    PRESERVING    WOOD    AND    BRICK,    &C. 

The  compofition,  or  cement,  is  compofed  of  the  following 
materials ;  viz.  tar,  pulverifed  coal  (charcoal  is  eftceraed  the 
bell),  and  fine,  well  flacked  lime;  the  coal  and  lime  to  be 
well  mixed  together,  proportioned  at  about  four-fifths  coal 
and  one-fifth  lime;  the  tar  to  be  heated,  and,  while  hot, 
thickened  with  the  mixture  of  coal  and  lime,  until  it  be- 
comes fo  hard  as  that  it  may  be  eafily  fpread  upon  the  fur- 
face  of  a  board,  and  not  run  off  when  hot.  Turpentine  or 
pitch  will  anfwer  nearly  as  well  as  tar,  and  plafler  of  Paris 
will  anfwer  inllead  of  lime ;  to  be  ufed  in  the  fame  manner, 
and  in  about  the  fame  proportions.  The  cement  muft  be  ap- 
plied warm,  and  is  found  to  be  ufed  eafiell  with  a  trowel. 

NEW    REMEDIES    FOR    THE    ITCH. 

It  has  been  obferved  that  the  workmen  employed  in  the 
manganefe  mines  at  Macon,  in  France,  are  always  free  from 
the  itch,  and  that  thofe  even  attacked  by  that  difeafe  in  the 
neighbourhood,  are  accullomed  to  work  in  thefe  mines  in 
order  to  get  rid  of  their  malady.  The  itching,  it  is  faid,  in 
that  cafe  foon  oeafes,  the  eruption  dries  up,  and  the  fkin  ia 
a  few  days  becomes  perfectly  clean. 

C.  Grille  having  remarked  that  the  clothing  of  the  labour- 
ers in  thefe  mines,  and  particularly  articles  of  linen,  became 
exceedingly  white  in  the  courfe  of  a  little  time,  expofed  fe- 
vcral  pieces  of  coloured  cotton  cloth  to  the  air  difengaged 
from  the  interior  of  thefe  mines,  and  found,  that  in  the 
courfe  of  a  few  days  they  had  loft  a  great  deal  of  their  <;olour. 
This  led  him  to  conjedure  that  manganefe  itfdf  micrht  be 
employed  as  a  remedy  for  the  itch.  He  therefore  took  fix 
parts  of  pulverifed  manganefe  and  fixteen  of  hog's  lard  and 
formed  them  into  an  ointment,  which  he  caufed  feveral  per- 
fons  troubled  with  the  itch  to  rub  over  their  bodies;  he  ad- 
uiinifiered  alfo  at  the  fame  time  the  ufual  internal  medicines, 
and  the  patients  in  a  few  days  were  perfectly  cured. 

Parmentier,  who  has  made  known  this  obfervation  of 
C.  Grille,  adds,  that  in  the  courfe  of  his  refearches  refpe6l<- 
ing  the  means  of  obviating  the  unpleafant  esaporation  which 
proceeds  from  common  fewers,  lie  obferved  that  this  evapo- 
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ration  preferves  thofe  who  clean  tliem  from  certain  difeafeS. 
Thef'e  people  aflert  that  they  never  know  any  thing  of  the 
itch;  that  they  are  fo  fecurc  from  it,  that  thev  can  deep 
with  itchy  pcrforis  without  any  danger  of  infe^lion;  and 
that  itchv  perfond  who  undertake  their  labour,  jxet  cured  in 
the  courfe  of  a  few  days.  When  thefe  people  fcratch  or  cut 
their  flefh,  the  wounds  heal  up  in  tweirty-fonr  hours ;  it  is 
remarked  alfo  that  thev  are  never  troubled  with  chiiblahis  or 
tetter^,  and  that  they  have  alwavs  a  found  fmoolh  fkin. 

Thefe  obfervations  of  C.  Grille  feem  to  confirm  what  has 
been  faid  in  regard  to  employing  vital  airJrQ?»exlirpating  the 
fniall-pox. 

The  eminent  merits  of  Klaproth  al^a~t:hcmical  aftak-fcr, 
to  repeat  the  expreflion  of  Kirwan,  of  the  moll  confummate 
fkill  and  accuracvj  are  acknowledged  on  all  hands,  arid  too 
well  known  to  require  encomium  :  it  will  therefore  give  our 
chemical  readers  great  plcafure  to  hear,  that  a  tranjlalion  of 
his  Aiiah'tical  ILJfays  toivtirds  promoting  the  CheJ/ncal  Kno-uf" 
ledge  of  Fojjils  is  now  in  the  prefs.  We  underhand  it  is  the 
performance  of  the  tranflator  of  Gum's  Principles  ofJModern 
Chemiftry  fyjlernatically  arranged,  of  which  we  took  notice 
in  a  former  number. 

DEATHS. 

At  Marburg,  on  the  12th  of  May,  in  the  47th  year  of  his 
age,  Leonard  John  Charles  Jufti,  public  profeflbr  of  philo- 
fophy  and  profellor  of  theology. 

At  Gottingen,  on  the  17th  of  the  fame  month,  in  the 
40th  year  of  his  age,  of  a  lit  of  apoplexy,  after  fuffering 
many  years  from  hypochondriac  affeiStions,  Chriftophcr  Gir- 
tanner,  M.  D.  He  was  a  native  of  SwilVerland,  and  wa^ 
the  firll  chemift  in  Gennany  who  adopted  the  new  chemical 
dodlrlne  of  the  French.  In  1791,  he  publilhed  at  Berlin  a 
work  entitled  Neue  Chemifche  Nomenklaiur  fur  die  Deutfche 
fprache ;  The  New  Chemical  Nomenclature  in  the  OrmaJi 
language ;  and  the  next  year,  'i1ie  Klenicnts  of  the  Antiphlo- 
giftio  Chemiftry.  He  was  the  aiithor  alfo  of  fevcral  other 
works,  and  of  a  great  many  papers  on  chemiilry  and  olhei 
fubjeds,  printed  in  different  journals. 


THE 

PHILOSOPHICAL  MAGAZINE. 


AUGUST     1800. 


I.   Obfcrvations  on  the  Straits  of  Malacca,  in  regard  to  Natu- 
ral H'tjiory,  Geography y  and  Commerce,    /jy  C.  H  a  n  s  E l  *. 

X  HE  ifland  of  Pulo  Pinang,  which  lies  clofe  to  the  coaft 
of  Queda,  between  the  fifth  and  fixth  degree  of  northern 
latitude,  and  which  now  belongs  to  the  Englifh  Eaft  India 
company,  may  ferve  as  a  proof  how  well  the  Englifli  under- 
lland  the  art  of  cftablifhing  colonies,  and  bringing  them  in  a 
{liort  time  to  a  flourilliing  condition.  About  the  year  1784, 
the  Malay  king  of  Queda  made  a  prefcnt  of  the  whole  iflanJ 
to  JNIr.  James  Light,  the  captain  of  a  country  fliip  trading 
thither,  and  the  htter  fold  it  to  the  Eaft  India  company, 
with  the  provifo  that  he  fliould  be  appointed  governor  of  it; 
which  was  accordingly  done,  and  he  remained  in  that  office 
till  the  end  of  the  year  1795.  "^^^^  iHand  was  uninhabited,  and 
^entirely  covered  with  wood.  In  order  to  erc(Sl  a  few  houfes 
!t  was  necefl'ary,  therefore,  to  deftroy  part  of  the  wood,  which 
was  efl'ccled  chiedy  by  means  of  fire. 

This  ifland,  which  was  now  called  Prince  of  Wales 
Ifland,  I  vifited,  for  the  firft  time,  in  the  year  1793,  ^o^- 
fcquently  nine  years  after  it  had  been  taken  pofleilion  of  by 
the  Englifli.  At  tbat  period  a  beautiful  town,  of  a  pretty 
confiderablc  extent,  and  rcirularly  laid  out,  had  been  built. 
A  particular  part  of  it  was  dcflined  for  the  JMalays  and  other 
Afiatics,  a  great  number  of  whom  had  already  eflablifhed 

'■    From  "Joiatud  fur  Fahrik,  Maniifiur.,  HanJ'.un^,  unU MoJf,  Oftobcr 
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themfelvcs  in  the  place.  The  market  was  well  fupplied  with 
fruits,  filh,  and  other  necelTaries.  A  confiderable  trade  had 
alfo  begun  to  be  carried  on.  Ships  from  Bengal  brought 
hither  opium,  rice,  and  cotton,  which  were  bartered  for 
pepper,  tin,  hetel-nuts,  and  gold-dult.  All  the  company's 
fliips  touch  here  in  their  voyage  to  China,  as  well  as  the 
large  fleets  from  Bombay  and  Madras.  The  arrival  of  fq 
many  veflels  makes  this  place  a  ftaple,  where  buving,  fell- 
ing and  bartering  are  continually  going  on.  The  harbour, 
which  is  formed  by  the  coaft  of  Queda  and  the  eaft  coall  of 
the  ifland,  is  deep,  and  fecure  from  every  wind.  Thofe  who 
are  unacquainted  with  its  geographical  fituation  imagine 
they  are  entering  a  river;  fo  ihort  is  its  diftance  from  the 
continent.  When  viewed  from  the  weft  fide,  the  ifland  ap- 
pears to  be  roundj  and  its  mountains  may  be  feen  at  a  con- 
fiderable diflance.  It  is  about  thirty-live  or  thirty-fix  miles 
in  circumference.  The  prefent  inhabitants  have  applied 
chicdy  to  the  cultivation  of  pepper,  which  is  in  a  thriving 
condition,  and  promifes  to  turn  out  very  advantageous.  As 
the  ifland  produces  excellent  timber  for  fliip  building,  docks 
have  been  formed,  and  a  great  many  veflels  have  already 
been  laiuiched, 

A  few  miles  from  the  town  is  a  forcfl,  which,  rifing  gra- 
dually, covers  the  mountains  behind  it.  From  the  lunimit 
of  the  liighcfl:  of  thelc  mountains  a  larfre  flream  of  water 
projects  ittelf  more  than  a  hundred  feet,  with  a  prodigious 
loqring  noife,  on  the  rocks  below,  where,  afier  biinjr  col- 
lected in  \arious  natural  bafons,  it  forms  a  fuiall  rivulet,  and 
th.en  proceeds  through  the  town,  with  a  w  indina;  courfe,  to 
the  lea.  One  can  hardly  conceive  how  pleafant  and  refreth- 
ing  it  is  for  th.ofe  relaxed  by  the  heat  of  the  climate  to  bathe 
in  one  of  thofe  bafons,  as  the  water  is  kept  in  a  continual 
ftate  of  coolncfs  by  the  fluidy  branches  of  the  trees,  which 
form  over  them  a  fort  of  arches,  ami  defend  them  from  the 
rays  of  the  fun.  The  coolncfs  of  tliclc  proves,  the  majeltic 
fpar  of  the  waterfall,  and  the  noile  ot  a  varietv  ot  unknown 
infects,  make  this  an  agreeable  retreat  to  thole  who  have  a 
tafte  for  the  beauties  of  n.iture.  In  the  year  1796,  countrv- 
hoitfes  were  crch^id  anndlt   thcfe   fairy  groves,   which,    in 

the 
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the  courfe  of  time,   may  be  converted  into  Englifli  gar- 
dens. » 

In  the  year  1789  the  king  of  Qiieda  took  it  in  his  head  to 
demand  back  the  ifland  from  the  Englifli ;  and,  as  the  latter 
fliowed  no  inclination  to  comply  with  his  defire,  he  aflem- 
bled  a  confiderablc  army  on  the  coaft  oppofite  to  the  ifliind, 
in  order  to  lay  fiege  to  it  in  form.  That  he  might  infpire 
his  troops  with  more  courage  he  gave  them  an  entertain- 
ment, at  which  opium  was  not  fpared.  His  Malayan  ma- 
jelly  did  not  fail  to  get  intoxicated  along  with  his  warriors; 
and  this  being  reported  to  ihe  Englifli  by  means  of  their 
Ipies,  they  attacked  the  Malays  in  their  camp,  killed  their 
king,  made  a  great  flaughter  among  them,  and  thus  put  an 
end  to  the  war.  A  regular  ftone  fort  has  fince  been  built, 
in  which  a  garrifon  is  coi\(lantly  maintained  of  three  batta- 
lions of  fepoys  and  Europeans. 

At  ilrft,  fliips  that  touched  here  were  obliged  to  fail  back 
the  fame  way  they  had  entered ;  which  was  attended  with 
this  inconvenience,  that  thofe  veflels  deftined  to  proceed 
further  through  the  Straits  of  Malacca  could  not  take  ad- 
vantage of  a  fair  wind,  becaufe  it  blows  diredlly  into  the 
harbour,  and  by  ihcfe  means  five  or  fix  days  were  often  loll. 
In  the  year  1791,  however,  captain  Popham  *  difcovered  a 
paflage  round  the  fouth-eaft  end  of  the  ifland,  by  which 
this  inconvenience  is  obviated. 

To  fail  hence  for  Malacca  there  are  two  ways ;  one  of 

which,  for  large  fliips,   lies  between   two  dangerous  fand- 

banks,   where  a  continual   and   rapid  current,  which   runs 

ithcr  north-wcil  or  foulli-cafl,  requires  all  the  attention  of 

*  Captain  Popham  is  the  gentleman  who  commanded  the  exp&di:ion 
of  the  Englifh  to  OiUnd.  As  far  as  I  remember,  he  commanded,  in  the 
year  1791,  a  (hip  named  //  Triifco,  which  had  been  fitted  out  at  Oflcnd 
bv  the  Englifli  and  Tailed  under  the  Tuftan  flag.  During  the  peace  he 
oLtaincv!  perniiUlon  fram  the  Board  of  Admiralty,  being  then  a  lieutenant 
in  the  navy,  to  enter  into  the  merchant  lervicc;  but  as  foon  as  the  war 
broke  o\!t,  he  was  again  employed  on  board  a  fhip  of  war.  —  H. 

Captain  Popham  fnpcrintendcd  Inft  y<^-ii'  the  cml)arkrition  of  the  Ruflinn 
troops  deftined  for  Holland,  and  aflillcd  the  operations  of  the  Britifh  armv 
ill  that  country.  He  received  the  honour  of  kni^^luhood  from  the  cm- 
pcror  Paul,  being  made  a  knight  of  Malta. — Luii. 

C  c  2  the 
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the  pilot  to'  pafs  in  fafcty.  Nature,  however,  fccms  as  it 
dcfirous  to  afi'ord  here  every  poflible  affiftancc,  fince  the  Arir 
idands  on  the  weft  fide,  which  confift  of  fbnie  i'mall  un- 
inhabited rocks,  ferve  the  pilot  as  good  marks  to  ftcer  by. 
When  thefc  difappear,  the  funiniit  of  the  mountain  Parcelar 
is  difcovered  on  the  caft  fide,  which  muft  be  kept  in  a  cer- 
tain direction,  according  to  the  current,  in  order  to  pafs 
without  danger.  As  navigators  between  thefe  fand-banks' 
have  often  to  ftruggle  with  bad  weather  and  contrary  winds, 
it  is  impoflible  to  proceed  but  bv  continually  heaving  the 
lead,  which  is  indeed  attended  with  danger.  The  fccond 
paflao;c  lies  alon"-  the  coa(l  throujih  the  fniall  channel  of 
Calum,  which  is  fcarcely  fo  broad  as'  the  Elbe  at  Drefden. 
Nothing  more  beautiful  can  be  conceived  than  this  paffagc, 
where  vefllels  fometimcs  approach  fo  near  the  coaft  that  the 
howfprit  is  often  entangled  among  the  branches  of  the  trees. 
Birds  of  the  moft  fliininni;  and  variccjated  colours,  unknown 
to  the  Europeans,  are  fccn  fluttering  around,  while  othe-rs 
delight  the  ear  with  their  fong.  As  a  f:md-bank  in  the 
middle  flnits  this  paffagc  aoainft  lare;c  fliips,  it  is  praclicable 
onlv  for  thofe  which  draw  vcrv  little  water. 

When  vefllels  have  reached  the  northern  part,  nothing  can 
be  more  pleafant  than  the  navigation.  Thev  proceed  along 
the  coaft,  from  which  the  wind,  when  it  blows  from  the 
land,  wafts  along  with  it  the  moft  delicions  aromatic  odour?. 
The  mouths  of  the  fniali  channels,  the  difterent  windings  of 
the  coaft,  the  bays  which  thev  form,  and  the  land  rifing  like 
an  amphitheatre,  all  together  form  the  m<)ft<?nchanting  pro- 
i^cft.  Nothing  is  wanting  to  complete  the  pi^lure  but  ha- 
bitations; for,  in  an  extent  of  twenty  or  thirty  miles,  the  only 
things  of  the  kind  that  can  be  difcovered,  even  with  a  fpving- 
glafs,  are  a  few  fifliermen's  huts. 

At  laft,  after  weathering  a  headland,  vou  fuddenlv  difcover 
the  town  of  Malacca,  formerlv  bchjuging  to  tiie  Dutch.  It 
lies  at  the  head  of  a  bay,  and,  though  fnnll,  is  neat  and  well 
built.  It  is  furrounded  by  bcautit'ul  gardens  and  countrv- 
feats.  No  place  in  the  world  jiroduces  more  valuable  fruits. 
The  anangs  here  arc  half  an  ell  in  len'jih  and  a  (juartcr  of  nn 
ell  in  diameter.  Tl;cy  have  an  exeeedinglv  f.tect  melleous 
•    '  taftc. 
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tAfte.  The  inangoftan,  called  in  India  the  queen  of  fruits,  is 
found  here  in  great  abundance,  fo  that  from  two  to  three 
hundred  of  ihcm  may  be  purchafed  for  a  dollar.  They  grow 
only  in  the  ftraits  of  Malacca,  Sunda,  Banca^  and  in  the 
ifland  of  Java.  They  are  found  neither  at  Madras  nor  Ben- 
gal, nor  in  the  Philippines  or  China.  The  ufual  fruits  of 
India  thrive  here  better  than  any  where  elfc.  The  bay 
abounds  with  well-tafted  fifh,  and  excellent  oyfters,  crabs, 
craynfifli,  &c.  Though  this  place  Hes  nearly  under  the  line, 
the  climate  is  exceedingly  healthful,  and  nothing  is  known 
here  of  thofe  fevers  and  difeafes  to  which  other  Afiatic  colo- 
nies are  fubjeft.  The  temperature  of  the  air  is  cooled  by  the 
fea  and  land  breezes,  which  alternately  prevail.  The  former 
begins  between  eleven  and  one  in  the  forenoon,  and  blowg 
vcrv  ftrongrlv  till  towards  fix  in  the  evenina;;  at  which  time* 
however  ftrong  it  may  be,  the  land-breeze  allumes  its  place, 
and  continues  till  about  eleven  the  next  day.  By  thefe  means 
an  agreeable  coolnefs  is  always  preferved.  At  Calcutta,  in- 
Bengal,  the  heat  is  much  more  intenfe  and  infupportable, 
tliough  it  lies  at  the  diftance  of  twenty-three  de^rrees  frrvm' 
the  line;  for  it  is  not  uncommon  there  to  fee  Fahrenheit's 
thermometer,  in  the  fliade,  during  the  months  of  April  and 
May,  at  between  eighty  and  ninety  degrees.  At  the  interval 
oniy  when  both  winds  ceafe,  the  heat  is  fiifling.  The'reafon' 
of  the  land-breeze  here  being  fo  cool  is,  that,  as  Malacca  xs 
a  peninfula,  the  wind  always  pafles  over  a  portion  of  feay 
whereas  the  land-breeze  on  the  coafl  6f  Coromandel  pafle? 
over  the  burning  defcrts  of  Perfia. 

The  frequent  and'  exceedingly  violent  thunder-ftorms 
which  take  place  here,  coutrfljute  alfo  very  much  10  mode- 
rate the  heat.  They  arife  moftly  in  the  norlh-wci't,  and 
bring  with  them  fuch  coolncfs  that  I  remerrtber  having  been' 
feveral  times  fo  cold  that  I  was  obliged  to  have  rccourfe  to 
warmer  clothing.  The  body  here,  indeed,  is  far  more  fen- 
fible  of  the  fmalleft  degree  of  cold  than  in  tlie  European  cli-- 
mates,  as  the  pores  are  kept  fo  open  b\'  the  heat.  Thefe 
ftorms  are  highly  gratifying  to  the  navigators  boimd  to  the 
Chinefe  feas;  for,  as  a  fouth  wind,  except  in  a  very  fcA- 
places,  where  the  fea  and  bud  breezes  fucceed  each  other 
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regularly,  prevails  in  ihr;  (traits,  they  are  glad  to  frc  fuch 
ftorms,  which  always  begin  to  be  formed  in  the  north-welt.- 
Ill  the  night,  however,  they  cannot  be  ufed  with  fo  much 
advantage,  on  account  of  the  many  fand-banks,  iflands,  and 
even  the  coaft  itfelf,  which  muft  be  avoided.  It  has  been 
remarked,  that  during  thefe  ftorms  the  magnetic  needle  is  in 
a  continual  Uate  of  perturbation;  and  I  have  heard  the  cap- 
tain of  an  Englidi  Eaft  fndiauian  declare  that  lie  has  fecn, 
during  a  vlolcut  Horn),  the  north  end  of  the  needle  point  di- 
rc6lly  fouth. 

The  European  productions  brought  to  Malacca  for  the 
jpurpofes  of  trade  are  coufmed  to  a  verv  few  articles.  Rice, 
opium,  white  and  coloured  cottons,  form  the  principal  part 
of  them.  The  Malays  bring  hither  pepper,  nutmegs,  fago, 
rotangs,  Spanifli  reeds,  and  gold-duft.  The  latter  article  is 
flrft  examined  by  the  officers  of  the  company,  and  then  made 
vp  into  fuiall  packets  in  Chinefe  paper,  bound  round  with 
a  thread  and  inipreiVed  with  a  leal  contnining  Malay  cha- 
hK^lers.  Each  packet  contain.-^  a  cattv,  and  is  worth  from 
460  to  500  pialtres.  The  Spaniards,  who  go  from  the  Phi- 
lippines to  Madras  for  the  purpofes  of  trade,  touch  here  al- 
"W'avs  in  order  to  exchange  their  piadres  fur  gold-duft,  which 
they  carrv  with  them  to  the  coaft  of  Coromandcl.  where,  ac- 
coixling  to  circuniftances,  thev  gain  two  ptr  c^nt.  Thefe 
packets,  when  fold,  are  never  opened,  but  are  taken  on  the 
feller's  report ;  and  no  indance  is  known  o{  any  fraud  ever 
having  l)een  praiSlifed  on  fuch  occafions.  The  fniall  Spani/h 
Teeds  are  fold  for  about  eight  piadres  per  hundred,  and 
pepper  at  liftecn  piaftrcs  per  pickel  of  17:  Spanilh  pounds. 
'J'he  cotton  and  opium  brought  hither  are  fold  n)o(ily  to  the. 
Dull  li,  who  fell  them  afterwards  to  the  Malays.  The  branch 
«j[  trade,  however,  by  which  the  inhabitants  chictly  live,  is 
fupplying  the  lliips  which  touch  here  with  provifions,  frelh 
water,  failed  and  frclli  fill),  pouliry  and  fruit.  'I'ht  price  of 
fowls  is  geuerully  a  piallre  for  eight  or  ten.  Pine-apples  are 
fold  at  thf  rate  ot  from  four  to  lix  per  piaitre.  Thofe  who  are 
acquainted  with  the  number  of  the  Ihips  which  pafs  through 
tliele  (traits  every  year  io  China,  the  Philippines,  the  South 
Sea,  Data  via,  Borueoj  Coringa,  See.  may  fyriufome  idea  of  the 
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importance  of  this  trade.  The  tavern  where  itrangers  refidc 
is  generallv  furroundcd  bv  a  multitude  of  IMnlavs  havinor  fox 
iale,  apes,  parrots,  cowries,  SpaniOi  reeds,  and  variou-;  other 
articles.  Among  thefe  people  one  may  fee  mnnv  of  theft 
kings,  who  are  diftinguillied  by  a  turban  embroidered  with 
gold,  and  who  enter  ihe  tavern  without  receiving  any  parti- 
cular marks  of  honour  from  the  Europeans.  The  cafe  is  the 
fame  with  all  the  pcttv  Indian  kings,  of  whom  too  high 
ideas  are  entertained  in  Europe,  but  who  in  India  arc  looked 
upon  as  little  better  than  corporals.  It  may  be  roadilv  un- 
derftood  that  I  here  fpeak  of  the  leller  princes;  for  the  greater 
ones,  fuch  as  the  kings  of  Atchecn,  Ijovneo,  Pegu,  ^cc.  are 
in  general  treated  with  more  refpccl. 

The  Dutch  governmeiil,  formerlv  cftabliflicd  hero,  con- 
fidered  it  as  of  great  importance  to  clear  the  (traits  from  the 
numerous  Malay  pirates  by  which  it  is  infeded.  For  that 
pnrpofe  it  maintained  a  flotilla  of  cruifcrs  and  flat-bottomed- 
vcfels,  which  from  time  to  time  fought  out  the  Malavs  in  their 
places  of  retreat  behind  the  fmall  ifiands  in  lliallow  water, 
where  their  flat-boltomcd  veifels  were  of  excellent  fervicc.- 
The  Malay  prows  generally  carry  a  24-pounder  in  the  bow; 
have  only  one  mall,  which  can  be  lowered  or  raifed  at  pica- 
Cure ;  and  arc  furnithcd  with  a  rudder.  They  never  attack  a 
Veflel  when  there  is  wind,  bccaufe  in  that  cafe  it  can  man-r 
oeuvrc  and  make  ufe  of  its  cannon  in  every  direction  ;  i)ut, 
if  a  calm  take  place,  and  they  difcover  a  (liip  from  their  re- 
treats, they  then  come  out  and  attack  the  vcllel  behind  and 
before,  where  they  are  i)ut  of  reach  of  the  cannon  ;  maflK- 
crc,  with  their  poifoned  daggers  called  kris,  all  the  white 
men  on  board;  and  carry  off  the  blacks  as  fla\'cs.  A  Dutch 
captain  named  Clocm,  who  e(»nnnanded  one  of  ih.efe  cruil'crs, 
was  a  terror  to  the  Malays.  Being  acquainted  with  their 
moll  private  retreats,  he  often  furprifed  them  when  thev  lead 
expected  it.  They  once  imagined  they  fiiould  be  aijle  to 
overcome  him,  and  advanced  againll  him,  during  a  calui, 
with  fourteen  of  their  prows  ;  but  before  they  got  near  hnn 
a  fmall  breeze  fprung  up,  fo  that  he  was  enabled  to  direct 
his  veflel,  and  to  give  them  fuch  a  reception,  that  live  or  iix 
of  the  prows  were  funk,  and  others  had  ihcir  ruddt-r»  fliot 
8  awa)  ; 
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away ;  fo  that  they  were  obliged,  to  avoid  total  dc{lru6lion, 
to  throw  thcmftlves  into  the  fea,  and  to  fave  themfelvcs  by 
fwimming.  The  reft  betook  themfelves  to  flight ;  for  the 
Dutch  give  the  Malays  no  quarter. 

Of  the  lad  inftance  of  this  man's  courage,  v.hich  cod  him 
his  life,  I  myfelf  was  an  eye-witnefs.  The  French  frigate 
La  Prudentc,  of  thirty-fix  guns,  on  board  which  I  was  a 
prifoncr,  being  in  the  ftraits  of  Malacca,  about  two  o'clock 
on  the  17th  of  July  1795,  the  man  at  the  maft-head  calling 
out  Vive  la  R,;pubUqut',  announced  that  he  faw  a  fail  which 
feemcd  to  be  fleering  towards  us.  As  there  was  then  little 
or  no  wind,  the  two  veffels  approached  each  other  very  (lowly, 
and  it  was  therefore  near  fimlet  before  we  could  perceive  that 
the  ftrauge  fail  was  a  velTel  with  two  malls.  About  ten  at 
night,  after  I  had  lain  down  in  my  hammock,  I  was  roufed 
by  the  drum  beating  to  quarters.  The  officers  near  whofe 
Lirth  my  hammock  was  flung,  immediately  ftarted  from 
theirs,  and  dcfired  the  cicojen  prifonnier,  mearjing  jne,  to 
do  the  fame.  The  fore-deck  was  cleared,  and  every  prepa- 
ration made  for  battle.  I  then  proceeded  to  the  fore-deck, 
and  obtained  permiflion  to  remain  there.  The  two  veflels 
by  this  time  were  fo  near  that  they  could  fpeak  each  other. 
Our  commandant  hailed  the  ftrange  fail,  and  afked  to  what 
nation  flie  belonged.  The  anfwer  was,  that  flie  was  a  Dutch 
iliip  of  war  —Strike  to  the  republican  frigate  La  Prudente, 
and  lower  your  fails. — Arc  you  really  French  ?  faid  the 
Dutch  captain. — Yes  :  take  in  your  fails  and  drop  your 
anchor,  or  I'll  fink  voii. — I  have  no  anchor  on  board,  re- 
plied the  Dutchman,  but  plenty  of  cannon  ;  and  at  the  mo- 
ment we  received  a  whole  broadfide,  which  we  inftantly  re- 
turned. Several  of  the  Dutchmen  being  killed,  they  thci-) 
called  out  that  tliey  fi.ruck.  Having  taken  poflellion  of  the 
Dutch  veifcl,  and  fliifted  the  prifoners  on  board  the  frigate, 
we  found  the  former  to  be  the  Java,  of  eighteen  9-poundcrs, 
connnauded  by  the  beforementioned  captain  Bloem,  who 
had  that  dav  failed  from  ^hilacca.  A  lliot  had  carried  away 
part  of  his  left  breaft,  but  he  ordered  that  the  colours  Ihould 
;iot  be  firuck  till  after  his  death. 

•The  inhabitant;^  of  INJalacea  are  a  motley  race,  confifiing 
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of  Europeans,  Creoles,  mulattoes,  black  Chriftian^  (called 
commouiv  Portuguefc),  ChincPj,  and  Maia.-s.  The  Dutch 
and  Germans  eftablidiecl  here,  all  have  niulatlo  or  Creole 
wives,  for  I  Jo  not  know  one  whofe  wife  i3  an  European. 
The  wife  even  of  the  laft  governor,  Abraham  Couperus,  wat 
a  mulatto.  The  cuftoms,  manners,  and  drefs  of  thefe  ladies, 
are  all  in  the  Malay  talte.  The  drefs  which  they  ufe,  both 
in  the  honfe  and  on  puMic  occafions,  confifts  of  a  filk  gown 
with  wide  fleeves,  which  has  a  great  refemblance  to  a  pow- 
dering-gown.  Their  hair  is  twilled  together  and  faftened 
on  the  crown  of  the  head  with  a  filver  pin.  In  the  houfe 
their  favourite  female  (laves  fit  at  their  feet;  and  when  they 
go  out  to  walk,  or  pay  vifits,  they  accompany  them,  bearing  a 
fmall  filver  box  divided  into  diflerent  copartments,  which  con- 
tain certain  articles  indifpenfably  neceflarv  for  a  Malay  lady. 
Thefe  articles  are,  betel,  areka-nuts,  chalk,  a  pair  of  fmall 
tongs,  and  a  knife  for  fprcading  the  chalk  on  the  betel-leaves, 
in  which  thev  wrap  up  fmall  bits  of  the  areka-nut  for  the 
purpofe  of  chewinor  them.  The  care  which  they  beftow  oa 
their  domeftic  economv  confifts  only  in  feeing  the  orders 
which  they  give  to  their  flaves  carried  into  execution.  When 
a  ftranger  is  invited  to  dinner,  he  is  firft  introduced  into  an 
apartment  where  he  is  treated  with  a  pipe  of  tobacco.  Fe» 
male  flaves  then  make  their  appearance,  one  of  whom  brings 
him  a  filver  balon  for  vvafhing  the  hands,  another  a  veflel 
containing  water,  and  a  third  a  towel.  The  company  thea 
(it  down  to  table,  and  are  waited  on  by  the  female  (laves  be- 
longing to  the  mafter  of  the  houfe.  They  are  attended  alfo 
fometinaes  by  mufical  (laves,  who,  during  the  entertainment, 
perform  pieces  of  mufic. 

Slaves  here,  both  male  and  female,  a  few  excepted,  are 
treated  with  great  feverity.  The  maimer  of  one  of  the  taverns, 
a  German,  named  Kreis,  bom  in  Hohenlohe,  is  particularly 
ditiinguillied  in  this  rcfpeA.  I  never  entered  his  houle, 
which  I  did  above  ten  times,  without  feeing  punidmient 
inflicted  on  lome  of  his  d  nneftics.  If  the  cook  had  not 
prepared  the  dinner  according  to  his  taile,  he  was  inmiedi- 
ately  carried  into  the  back  court,  when  two  other  flaves  ap- 
peared with  bamboos  ia  their  hands,  and  belaboured  him 
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on  the  pofleriors  till  his  mafter,  who  walked  up  and  dov\Ti 
with  his  pipe  in  his  mouth,  told  them  to  Hop.  If  the  (laves 
did  not  execute  his  orders  with  fufficicnt  feverity,  he  applied 
to  their  flioulders  a  bamboo,  which  he  always  on  thefe  oc- 
cafions  caitied  himfelf.  He  always  made  it  a  rule  when 
any  ftranger  who  happened  to  be  in  his  houfe  interceded 
for  his  flaves,  to  punifli  them  doubly.  Females  Oaves  even 
were  not  excepted  from  this  corretlion,  which  was  inflicted 
in  the  moft  indecent  manner.  The  Dutch  government  not 
only  authorifed  this  feverity,  but  even  put  it  in  pratlice  it- 
felf.  A  poor  flave^ljelongiug  to  the  fame  Kreis  had  conceived 
an  attachment  to  a  female  (lave  who  refided  in  the  neigh- 
bouring houfe,  and  belonged  to  one  Adrian  Koek.  The 
lovers  could  only  vifit  each  other  in  the  night-lime,  and  for 
this  purpofe  the  former  was  obliged  to  clamber  over  the  roof 
of  a  penthoufe.  This  noclarnal  intcrcourfe  being  difcovered, 
Koek  complained  to  the  fifcal,  and  reqivefted  that  the  flave 
might  be  puniHied.  Kreis,  therefore,  was  obliged  to  give 
up  his  flave,  and  the  fenlence  was,  that  he  fhould  receive 
500  blows  with  a  bamboo,  to  be  infli6led  publicly.  A  ring 
was  then  put  round  each  of  his  legs,  between  which  an  iron 
bar  was  fixed,  fo  that  when  he  walked  he  was  obliged  to 
defcribe  an  arch  with  each  foot,  and  in  this  ftate  was  fent 
back  to  his  maflcr. 

On  the  other  hand,  T  muft:  obfcrve  that  it  is  hardly  pofll- 
ble,  by  the  feverefl  punifliment,  to  rcftrain  the  profligacy  and 
villainy  of  thcfe  men.  What  idea  muft  we  entertain  of  a 
man,  who,  having  been  feverely  punifhed  for  drunkennefs, 
will,  the  very  next  day,  take  the  key  of  the  cellar  from  his 
mailer's  clofet  and  get  fo  intoxicated  as  to  be  unable  to  Air 
from  the  fpot  ?  To  a  circumftance  of  this  kind  I  have  my- 
fclf  been  a  witnefs.  The  punifliment,  indeed,  was  cruel ; 
for  the  culprit  was  made  fa(l  by  the  neck,  middle,  and 
legs,  to  iron  t-ings  faflened  in  the  earth,  and  belaboured  till 
the  blood  [iuflied  from  evcrv  part  of  his  body.  1  was  a  wit- 
nefs alfo  to  a  more  llriking  inllancc,  which  Ihows  how  little 
iniprcfilon  good  treatment  makes  on  thefe  uncivilifed  people. 
An  ojndcnt  Engli'hman,  who  had  rofided  fome  time  at  Ma- 
lacca, taking  a  fancy  to  one  of  Kreis's  flaves,  purchafed  him 
.   •  for 
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ior  the  rum  of  300  piaftres.  This  flave  was  treated  by  his 
new  mafter  like  a  free  man  ;  he  received  money  from  him 
and  permiffion  to  go  abroad  on  aflcing  leave,  provided  he  re- 
mained to  take  care  of  the  hoiife  in  his  mailer's  abfence.  But 
this  flave,  unaccuftomed  to  freedom,  notwithltanding  every 
threat  and  admonition,  when  he  got  out  of  the  houfe,  would 
not  return  in  the  courfe  of  the  whole  day,  and  at  laft,  after 
being  eight  days  in  his  new  fervice,  he  dole  from  his  mafter 
a  piece  of  money.  His  mafter  endeavoured  to  make  him 
confefs  the  theft,  with  a  promife  of  forgivenefs  for  this  flrft: 
offence,  but  witiiout  fuecefs.  This  circumftance  being  told 
to  Kreis,  he  confidered  it  as  a  good  opportunity  of  excul- 
pating himfelf  from  the  charge  of  cruelty  brought  againft 
him  by  llrangers,  as  he  imagined  he  could  now  prove  that 
mild  treatment  to  fuch  men  v.ould  be  entirely  loft.  He 
offered  alfo,  not  onlv  to  take  back  the  (lave,  but  to  force  him 
to  confefs.  As  the  Englilhmaa  well  knew  that  no  one  but 
his  (lave  could  be  the  thief,  he  delivered  him  over  to  Kreis, 
who  tied  him  to  a  ladder,  and  then  caufed  the  ufual  punilh- 
ment  to  be  infliQ;cd.  When  he  had  received  two  hundred 
blows,  his  body  was  bent,  and  in  that  condition  he  was 
thrown  into  a  hole  till  the  next  morning,  when  the  punifii- 
ment  was  renewed.  He  ftill  continued  to  hold  out  for  fome 
time,  but  Kreis  having  threatened  to  continue  the  punifh- 
ment  till  he  fliould  confefs,  he  at  length  acknowledged  the 
theft,  but  would  not  ttll  what  he  had  done  with  the  money. 
On  the  panifliment  being  once  more  applied,  he  confeffed 
that  he  had  fold  the  piece  of  money  for  a  fixlecnth  part  of 
its  worth  to  a  Chinefe;  who  was  immediately  fent  for,  and 
obliged  to  give  it  up.  After  this  he  remained  in  the  fervice 
of  Kreis,  who  declared  that  he  had  never  after  any  occalioa 
of  complaint  againft  him. 

By  what  I  have  here  faid,  I  do  not  mean  to  juftify  the 
cruelties  exercifed  in  this  countrv,  I  only  thought  it  necef- 
fary  to  ftiow,  by  fome  examples,  how  cautious  people  ought 
to  be  in  forming  opinions  on  this  fubjeft.  The  pnjftigacy 
of  thefe  people  is  undoubtedly  to  be  afcribed  to  their  malters, 
who  do  not  pay  the  leaft  attention  to  the  formation  of  their 
uioral  charaticr.     They  allow  them  to  grow  up  like  raiiie, 
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without  takinji  care  to  give  them  any  idea  of  relisrion,  or  ot 
other  knowledge,  except  what  is  immediately  neccflary  to 
their  ni  ifters. 

Thofe  who  poflTcfs  n  whole  familv  of  flaves,  nevrr  fell  any 
individual  of  that  familv,  hecaufe  there  have  been  numerous 
inftances  in  fuch  cafes  of  the  father's  or  mother's  dying 
through  grief,  of  becoming  melancholv,  or  of  deftroying 
themfelves.  The  names  eri^en  to  thefe  (laves  are  generally 
thof'*  of  the  months  in  which  ihcv  ha^e  ht'en  born  or  pur- 
chafed.  The  commerce  by  fta.with  the  Malavs  is  an  armed 
commerce.  All  fhips  engaged  in  this  trade  carry  a  confi- 
tlerable  number  of  gun«;,  and  from  ten  to  twenty  fepoys  or 
bl:!ck  foldiers.  When  a  fiiip  comes  to  anchor  in  anv  of  the 
Malay  ports,  a  beam  is  laid  acrofs  the  deck  before  the  main- 
mad  to  ferve  as  a  harrier  l^etween  the  buvcrs  and  the  fellers, 
and  {\x\ti  watch  is  at  the  i'iire  time  kept  bv  the  fepovs,  with 
their  arms  loaded  and  their  ba-  onets  fived.  If  a  Malay  have 
any  particular  biifinefs  to  tranlac^  with  the  captain  that  re- 
quires lunger  time,  he  is  adn.itted  into  the  cabin  in  the 
alter-part  of  the  fhip,  but  he  nuiU  firft  fufier  himfelf  to  be 
fcarched,  to  fee  whether  he  has  about  him  a  knife  or  anj^ 
kind  of  we.ipons.  Negletft  of  this  precaution  has  occafioned 
the  lofs  of  many  lives  as  well  as  vefTeis.  The  treacherous 
Malay  can  never  entertain  any  .friendOiip  for  the  Europeans; 
even  if  they  Oiould  live  in  habits  of  intimacy  wiih  him  for 
a  dozen  or  twenty  rears,  when  a  favourable  opportunity 
occurs  of  promoting  his  own  intereft,  he  will  make  no  cere- 
mony of  doing  it  by  facrificing  his  old  friend.  1  could  here 
give  many  inftances  of  this  kind,  but  I  am  convinced  by 
what  I  have  fcen  that  the  fluropeans  often  give  occafion  to 
this  villainy  bv  their  own  conduct.  Beinu  once  on  board 
a  large  Boml)av  lliip,  bound  from  ISIanilla  to  Madras,  we 
discovered  in  the  (Iraits  of  Malacca  five  large  Malay  veflels, 
which,  (^n  difcoverinir  us,  anchored  l)etween  us  and  the  land, 
except  two,  which  were  further  out  at  fea.  As  it  was  nearly 
calm,  and  the  (hip  made  liiile  wav,  the  captain,  in  a  fit  of 
jntoxicjition,  fent  one  of  liis  officers  on  hoard  them  to  afl; 
uhence  they  came,  and  whither  they  were  bound.  Their 
anfvver  was,  that  they  came  from  Kio,  wene  bound  to  Aia- 
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lacca,  and  were  laJen  "vith  nnaiigs.  This,  iDwevor,  did  not 
fansty  the  captain,  aau  he  immeJ.a'cly  bc;can  to  fire  among 
tliCiii.  Being  much  alarmed  at  thi?  condt^il,  they  cut  their 
cables  and  row.-d  with  all  ih:ir  ni  ght  lo'va.ds  the  land, 
Adhere  they  were  in  danger  of  runwii.g  on  ihore.  In  the 
mean  time  \ie  paiTed  the  other  two,  which  l^eing  without  us 
were  not  able  to  el'cape,  but,  very  firtunately,  our  captain 
did  not  obferve  them  on  account  of  (.ii  ideas  being  deranged, 
and  becaufe  hi?  attention  was  diiecled  to  the  other  fide.  As 
foon  as  wc  had  patkJ,  all  the  Aialav^  on  board  beut  them- 
felves  three  times  with  their  foreheads  towards  the  deck, 
which  in  all  probability  was  by  \vay  cf  reluming  thanks  to 
Providence  for  the  danger  they  had  efcaped. 

In  the  ftraits  there  are  a  rreat  many  iflnnds  which  abound 
with  excellent  frefli  water;  but  it  cannot  be  at  all  times 
ufed,  as  the  Malays  poifon  the  fprings :  to  fuch  length  do 
thefe  men  proceed  in  their  hatred  towards  the  Europeans. 
When  fliips  enter  the  Itraits,  they  are  generally  vifited  by 
fmali  Malay  boats,  which  bring  fifli  and  tortoifes  for  faie. 
The  tortoifes  are  of  that  kind  called  the  green  tortoife,  which 
is  three  feet  in  length,  about  two  in^  breadth,  and  weighs 
from  two  to  three  hundred  pounds,  A  Spanifh  dollar,  a 
fmall  quantity  of  rice,  and  a  bottle  of  brandy,  are  in  gentral 
the  price  of  a  tortoife  and  a  certain  number  of  fiflt,  The 
flefli  of  thefe  tortoifes  is  well  tafted  and  much  like  that  of 
veal,  but  difficult  of  diyellion.  The  eggs,  on  the  other 
hand,  a  hundred  of  which  are  fometimes  found  in  one  ani» 
mal,  are  a  great  delicacy,  and  made  into  foup.  The  greateft 
advant;igc  to  fcamen  in  purchafing  thefe  tortoifes  is,  that  they 
live  a  long  time :  we  kept  many  of  them  alive  from  three  to 
four  weeks  on  the  deck  without  any  nouriOinient,  and  with- 
out any  other  care  than  throwing  fea- water  over  them  in  tiie 
morning  and  evening.  'I'hc  whole  flraits  are  a  real  paradife 
interfperied  with  a  muUiiude  of  fmall  iflands.  Thffe  who 
vifit  them  cannot  help  wilhing  that  they  could  fpend  their 
whole  lives  on  them,  but  u  liile  the  Malays  exill  they  mult 
be  uninhabitable  for  Europeans. 

II.   Chemical 
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II.  Chevucal  Evferiments  and  Ohfervattons  on  the  "Prepara- 
tion of  Sugar  from  vegetable  Productions  Jound  in  Europe. 
J5y  SiGiSMUND  Frederick  Hehmbstadt. 

[Concluded  from  Pa^c  j  13.] 

9-  ExPERIMENl'S  luiih  the  Beta  Milgari^  altiffima, 
the  Beta  cicia  altiflima  of  Jucquin,  in  order  to  procure 
Jiugar  from  it. 

This  beet,  like  the  former,  is  verv  common,  fo  that 
both  kinds  are  ufed  in  Thuriugia,  and  other  parts  of  Ger- 
many, as  food  for  the  cattle.  It  is  more  juicy  than  the 
former,  and  has  an  exceedingly  Aveet  tafte.  Thofe  which 
I  employed  for  my  experiments,  grew  at  Schonberg,  near 
Berlin,  on  an  eftate  belonging  to  M.  Noldechen,  member  of 
the  privy  council.  On  clofe  examination,  a  great  difference 
was  obferved  in  them ;  they  were  all  covered  on  the  outfide 
with  a  red  rind,  but  in  the  infide  fome  of  them  were  totally 
white;  others  confifted  of  red  and  white  rings,  and  fome  of 
them  of  light  red  and  dark  red  rings ;  many  of  them  were 
very  thick  and  tuberous,  and  others  were  almoft  as  thin  and 
long  as  the  red  beet.  Whether  this  arofe  from  their  being 
of  different  kinds,  or  from  the  difference  of  the  foil  in  which 
they  grew,  I  cannot  determine.  Thofe  which  I  employed 
for  my  experiments,  had  grown  in  the  fame  foil. 

I  took  112  of  thcfe  beets,  which  weighed  125  pounds, 
and,  having  freed  them  from  the  tops  and  rind,  grated  them 
down,  and  when  a  portion  of  the  juice  had  flowed  offfpon- 
tancoufly,  expofcd  them  to  (Irong  prcffure.  I  obtained  from 
them  twenty-four  quarts  of  very  fweet  violet-coloured  juice. 
In  confequence  of  what  I  had  been  taught  by  repeated  expe- 
rience, I  firR  boiled  it,  without  anv  addition,  till  a  third  part 
only  remained,  and  at  the  fame  time  a  groat  quantity  of 
albumen  was  feparated  from  it.  When  the  liquor  had 
cooled,  it  was  drained  tlinnigh  a  piece  of  woollen  cloth, 
and  being  then  mixed  with  twenty-four  quarts  of  lime- 
water,  was  boiled  for  half  an  hour.  At  the  end  of  that 
periotl  it  appeared  as  a  clear  liquor  of  a  wine-yellow  colour, 
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and  a  great  quantitv  of  impure  matter  had  been  thrown  up 
as  fcum.  I  airain  fufyercd  it  to  cool,  (trained  it  through 
flannel,  and,  being  iufpiHated,  I  obtained  eight  pounds  of 
fyrup. 

A  part  of  this  fvrup  T  poured  into  a  deep  evaporating  difli, 
into  which  I  put  foaie  glafs  rods,  and  at  the  end  of  two 
months  obtained,  adhering  to  the  rods,  real  fugar,  fimilar  to 
brown  fugar  candy.  As  this  fvrup  was  much  more  pleafant 
than  common  fvrup,  and  exceedingly  cheap,  it  might  be  ufed 
as  a  fubflitule  for  fugar,  like  that  procured  from  the  white 
beet. 

In  continuing  my  experiments  on  the  beet,  I  endeavoured 
to  afcertain  the  at-f  ual  quantity  of  fugar  that  might  be  pro- 
cured from  a  determined  quantity  of  them.  With  that  view 
I  weighed  three  pounds  twelve  ounces  of  fyrup  obtained  by' 
the  lecond  experiment,  poured  it  into  a  conical  veffel  of 
tinned  copper,  and  expofed  it  to  flow  evaporation  at  the 
temperature  of  from  65°  to  70°  of  Reaumur.  In  the  courfe 
of  eight  houi-s  there  was  formed'on  the  furface  a  cryflalline 
cruft  of  granulated  fugar,  which  at  the  end  of  twenty-four 
hours  was  nearly  four  lines  in  thickncfs :  having  forced  it 
down  to  the  bottom  of  the  fyrup,  in  two  days  a  new  crud 
was  formed,  which  was  alfo  forced  do\An ;  and  this  opera- 
tion I  continued  till  a  tough  uncryftallifed  pellicle  only  ap- 
peared on  the  remainder  of  the  fyrup  :  this  induced  me  to 
conclude  that  all  the  crvUallifable  fugar  was  now-  feparated 
from  the  liquid,  w  hlch  was  Ihown  alfo  by  its  being  lefs  fwcet 
and  more  flimy.  I  now  put  all  the  cryliallifcd  fugar,  toge- 
ther with  the  fluid  fyrup,  into  a  fmall  fugar  mould,  which  I 
kept  for  eight  davs  at  the  temperature  of  30°  of  Reaunuir,  by 
which  means  the  fyrup  was  entirely  drained  otl",  and-  the 
fugar  remained  ahnoft  in  a  dry  ftate.  The  whole  of  this  ope- 
ration employed  thirty-fix  days.  The  raw  liigar  I  obtained 
was  mil  a  little  moift  in  the  infidc,  but  it  did  not  deliquefce 
in  the  courfe  of  three  weeks,  during  which  I  kept  it  in  an 
open  veflbl,  and  it  weighed  two  pounds  eight  ounces :  the 
fyrup  which  drained  from  it  weighed  forty-ei^ht  ounces; 
confequently,  from  the  three  pounds  twelve  ounces  of  fyrup 
employed,  twenty  ounces  of  aqueous  particles  had  evapo- 
7  rated . 
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rated.  From  this  expcinieni  it  appeirs,  that  a  biidiel  of 
the'e  bc'Jts,  without  any  ptculiar  care  being  employed  in 
the  cuUivatiou  of  them,  wil!  crive  *;'  pv)unds  of  brown  raw 
fugar,  and  i  pound  of  not  iil-talled  fyrup,  which,  if  not 
ufed  as  fyrup,  might  be  ufed  with  advantage  for  diftilling 
fpirits.  I  am  now  employed  in  refining  my  raw  fugar,  and 
in  determining  how  much  fine  fugar  and  how  much  fyrup 
will  be  produced  from  it. 

to.  Experivients  iv'ith  the  red  Beet^  the  Beta  rubra,  Beta 
cicla  rubra  of  Jacquiriy  to  obtain  Sugar  Jrom  it. 
That  it  is  poffible  to  obtain  fugar  alfo  from  the  common 
red  beets  has  been  already  proved  by  Margraf.  I  fubjected 
them,  therefore,  to  the  like  treatment  as  the  preceding  kinds, 
and  obtained  from  a  bulhel  oi^  red  beets  ()  pounds  of  fyrup 
of  a  not  unpleaiant  taRe,  but  very  inferior  to  that  obtained 
from  the  white  beet  and  the  hcla  vulgaris  r.ltijfnna.  I  did 
jiot  try  to  obtain  fugar  from  it.  Margraf,  from  a  pound  of 
frefli  red  beets,  obtained  eijiht  ounces  of  drv  fugar,  and  from 
thirty-two  ounces  of  dry  roots,  about  two  and  a  half  drams. 

II.  Experiments  luith  Carrots,  Daucus  carotta  Linn, 
When  carrots  are  cut  in  dices  and  b  .iicd  with  water,  you 
obtain  a  fweet  liquor,  which  by  evaporation  produces  a 
fweetifh  juice,  which  the  cquntrv-people  either  fpread  upon 
bread  or  ufe  to  fweeten  diiTercnt  articles  of  food.  Having 
freed  a  bufliel  of  carrots  from  the  thin  dutcr  rind,  I  rafped 
them  and  exprefi'ed  the  juice.  This  liquor  was  then  boiled, 
clarified  with  the  white  of  an  egg,  and  infpilTated  to  the  con- 
fidence of  fyrup.  I  obtained  lix  pounds  and  a  quarter  of  a  not 
iinpleafant  fyrup,  much  inferior,  however,  to  that  obtained 
from  the  white  beet  and  the  beta  vulgaris  altijjimn.  I  found 
it  impoffible  to  feparate  real  fugar  from  it :  re6lifled  fpirit  of 
wine  extr:!6lcd  from  it  a  fubftance  which  had  a  great  fimi- 
larity  to  manna. 

12.   Experitnents  <mifh  common  Turnips ^  Brailica  rapa,    to 
obtain  Sugar  Jrom  tbtm. 
I  took  twelve  turnips  and  rafped  them,  after  having  freed 
ihcm  from  the  tops  and  outer  rind.     The  rafped  matter  had 
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an  agreeable,  fweet,  and  fomewhat  (harp  tafte,  and,  being 
properly  exprefled,  ga\e  a  colourlefs  fsveet  juice.  After  cla- 
rifyincr  It  with  the  white  of  an  egg,  I  drained  the  clear  liquor 
through  a  piece  of  woollen  cloth,  infpiflated  it  to  the  proper 
confiftence,  and  obtained  an  agreeable  fyrup  of  an  inferior 
quality  to  that  procured  from  the  white  beet,  and  beta  vul" 
garis  altijfima.,  but  equal  to  common  fyrup.  By  another 
experiment,  I  learned  that  a  bufliel  containing  125  roots, 
weighing  116  pounds,  is  capable  of  producing  eight  pounds 
of  fyrup.  At  the  end  of  twelve  weeks  I  found  cryftals  of 
fugar  Oiot  up  in  it;  but  they  were  exceedingly  brown,  and 
could  be  feparated  only  with  difficulty  from  the  remaining 
niafs. 

13.    Experiments  with  the  Cabbage  Turnip f  Braffica 
napobraflica. 

The  juicy  nature  of  thefe  turnips,  as  well  as  the  agreeable 
fweet  tafte  of  their  juice,  induced  uie  to  try  whether  I  could 
obtain  from  them  fugar  and  fyrup.  Having  peeled  and 
rafped  fixty  of  them,  which  weighed  123  pounds,  I  obtained 
from  them,  by  expreffion,  about  twenty-two  quarts  of  co- 
lourlefs juice,  which  was  agreeably  fweet,  but  had  at  the 
fame  time  a  fliarp  radi(h-like  tafte*  I  boiled  it  twice;  by 
which  means  a  great  deal  of  flaky  matter  feparated  from  it, 
and  the  liquor  became  perfectly  clear.  I  filtered  it  after  it 
had  cooled,  added  to  it  twenty  quarts  of  frcfli  lime-water, 
and  boiled  it  flowly.  While  boiling,  the  (liarp  radifhy  mat- 
ter was  evaporated,  and  I  at  length  obtained  ten  pounds  of 
tranfparent  brownifh^yellow  fyrup,  which  had  a  perfeft  re- 
femblance  to  that  obtained  from  the  black  birch,  but  which 
had  the  fame  foreign  tafte.  In  order  to  procure  fugar  from 
it,  I  put  a  portion  of  it  into  a  veflel  in  which  I  placed  glafs 
rods,  fuffcred  it  to  evaporate  flov.'ly,  and  at  the  end  of  fome 
weeks  found  fmall  cryftals  of  liigar  adhering  to  the  rods,  hut 
the  quantity  I  was  unable  to  determine.  As  this  turnip  16 
dearer  than  the  white  beet  and  the  beta  vulg  ris  aliij/ima, 
and  gives  a  lefs  pleafant  fvrup  even  than  common  turnips, 
it  muft  in  this  refpei^  be  confidered  as  iafcrior  to  thefe  three 
kinds. 

Vol.  VII.  E  e  14,  £.t- 
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14.   Experiments  ivith  the  Skirret,  Slum  Sifaruui. 

Margraf  obtained  from  a  pound  of  frefli  fklrret-rootf^ 
eighteen  ounces  of  dry  fugar  ;  and  half  a  pound  of  dry  roots 
gave  him  three  drains  of  real  fugar.  The  objcft  of  my  ex- 
peritncnts  was  to  obtain  merely  a  fyrup  fit  for  domeftic  pur- 
pofei ;  but,  on  account  of  the  many  farinaceous  particle? 
Avhich  there  root*  contain,  the  preparation  of  dry  fugar  from 
them;  as  Margraf  remarks,  was  attended  with  many  diffi- 
culties. As  they  cannot  well  be  rafped,  on  account  of  their 
fmalhiefs,  a  bulliel  of  them,  which  weighed  twenty-fix 
pounds,  was  pounded  in  a  ftone  mortar  with  the  addition 
of  a  little  water,  and  the  juice  exprefled  :  the  refiduum  was 
waflied  in  cold  water,  and,  being  again  exprefled,  I  obtained 
a  turbid  fwcct  fuiuor.  IMuffered  it  to  remain  eight  days  in 
a  cool  place,  and  found  that  a  great  part  of  the  farinaceous 
matter  had  dcpofitcd  itfclf,  and  that  the  liquor  was  become 
clear  and  tranfparent.  Being  clarified  with  the  white  of  an 
egg,  and  then  infpiifiited,  I  obtained  five  pounds  of  an 
agreeable  fyrup  of  a  bright  brown  colour.  From  this  it  ap- 
pears that  thefe  roots  are  too  dear  to  obtain  from  them  a 
cheap  fyrup. 

15.  Experiments  ivith  Par/nips,  Paflinaca  faiiva  Linn. 

The  peculiar  fwcetnefs  of  this  woody  root  induced  me  to 
fubjei^i  it  to  a  fimilar  examination,  though  Margraf  had  before 
obferved  that  little  fugar  was  to  be  obtained  from  it.  With 
this  view  I  treated,  in  the  fame  manner  as  the  preceding, 
a  bufiiel  of  the  roots,  which  weighed  twenty-four  pounds, 
and  obtained  5^  pounds  of  an  agreeably  tafted  fyrup,  but 
which  had  not  entirely  loll  its  natural  tafie.  Had  my  other 
occupations  admitted,  I  (liould  have  endeavoured  to  afcer- 
tain  the  proportional  quantities  of  fugar  contained  in  dcter- 
n)inate  ([uantities  of  thefe  fubllances;  but  as  this  has  been 
impoifiblc,  I  muft  refcrve  them  for  another  opportunity. 
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III.  Account  of  a  Scries  of  Experiments,  midertahcn  tu'ith  the^_ 
View  of  decompofing  the  JMuriatic  Acid.  l\y  Mr,  WiL-. 
LiAM  Henry  *. 
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.ODERN  chemlftry,  notwithftanding  its  rapid  advance- 
ment during  the  few  laft  years,  ftill  prefcnts  to  its  cultivators 
fcveral  interefting  objefts,  both  of  analytic  and  fyntheiic  in- 
quiry. Among  the  former,  the  decompofition  of  the  muri- 
atic and  of  certain  other  acids  holds  a  dillinguifhed  place;' 
tor  our  curiofity  refpefting  the  nature  of  thefe  bodies  is 
ftrongly  excited  by  the  influence  which  the  difcovcry  would 
have  on  the  ofeneral  doAi'lnes  of  chemical  fciencc,  as  well  as 
on  the  explanation  of  individual  fafts.  The  theory  of  the 
formation  of  acids,  for  example,  one  of  the  moft  important 
parts  of  the  new  fyftem  of  chemillry,  muft  be  regarded  as 
incomplete,  and  liable  to  fubverfion,  till  the  individual  acids' 
now  alluded  to  have  been  refolved  into  their  confiituenb 
principles.  To  the  beft  of  my  knowledge,  however,  we  are 
not  in  polTefilion  of  a  fingle  fact  that  gives  the  fmalleft  infight 
into  the  conftitution  of  the  muriatic  acid ;  and  the  attempts 
to  efte6l  its  analyfis  can  only  therefore  be  direcled  by  the 
analogy  of  the  decompofition  of  other  bodies,  which,  from 
fimilavity  of  character,  are  arranged  in  the  fame  clafs. 

One  of  the  firft  objects  in  the  analyfis  of  a  compound  bodv 
f]iould  be,  its  complete  feparation  iVom  all  other  fubfiances, 
wiiich,  by  their  prefencc,  may  tend  to  introduce  uncertainty 
into  the  rcfults  of  the  proccfles  that  are  employed.  But  it 
is  feldom  that  a  fimplicity  fo  dcfirable  can  be  obtained  in 
the  objefts  of  chemical  refearch;  ior,  agreeably  to  a  known 
law  of  affinity,  the  la(l  portions  of  any  fubftance  are  i'epa- 
rated  with  peculiar  difficulty  ;  the  force  of  attra^lion  appear- 
ing to  increafe  as  we  recede  from  the  point  of  faturation.  In 
a  liquid  ftate,  the  muriatic  acid  is  a  totally  unfit  fubje(5l  for 
analytic  experiment;  for,  in  the  llrongelt  form  under  wliich 
it  can  be  procured,  it  Hill  contains  a  large  proportion  of 
v/ater.     This  v.-atery  portion,  befides  the  complexity  which 
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It  introduces  into  the  rcfults  of  experiment?,  prevents  any 
combuftible  (ubftance  that  may  be  applied,  from  a<:rt:ing  oi\ 
the  truly  acid  part;  becaufe  that  clafs  of  bodies,  liaving  lef* 
difficulty  in  attra6ting  oxvgen  from  water  than  from  the  acid, 
will  neceflarily  take  it  from  the  former  fr)urce.  The  ftate  of 
gas,  therefore,  is  the  only  one  in  which  the  muriatic  acid 
can  become  a  proper  objc'6l  of  analyfis. 

In  the  feries  oi  experiments  on  this  gas,  which,  I  am  now 
About  to  defcribe,  I  employed  the  elcdlric  fluid,  as  an  agent 
much  preferable  to  artificial  heat.  This  mode  of  operating  en- 
ables us  to  confine  accurately  the  gafes  fubmitted  to  experi- 
ment; the  phasnomcna  that  occur  during  the  procefs  may  be 
diflin£lly  obfervcd  ;  and  the  comparifon  of  the  produfts,  with 
the  original  gafes,  may  be  inftituied  with  great  exa6tnefs. 
The  aftion  of  the  eleftric  fluid  itfclf,  as  a  decomponent,  is 
extremely  powerful ;  for  it  is  capable  of  feparating  from  each 
other,  the  conftituent  parts  of  water,  of  the  nitric  and  ful- 
phuric  acids,  of  the  volatile  alkali,  of  nitrous  gas,  and  of 
fevcral  other  bodies  whofe  components  are  ftronglv  united. 
I  began,  therefore,  with  examining  attentively  the  effe^fts  of 
the  cle6lric  muriatic  acid  gas  without  admixture  *, 

Sectiox  I. 

On  the  KffeSls  of  EliSIricifj>  on  Muriatic  Acid  Gas, 

When  ftrong  electrical  fliocks  were  paflTed  through  a  per-; 
tion  of  muriatic  acid  gas,  confined  in  a  glafs  tube  over  mer- 
cury, the  following  appearances  took  place.  The  bulk  of 
the  gas,  after  20  or  30  fliocks,  was  confiderabiy  diminilhtd ; 
and  a  white  depofit  appeared  on  the  inner  furface  of  the  tube, 
which  confiderabiy  obfcured  its  tranfparency.  In  fome  in- 
ftances,  both  the  contraction  and  depofit  were  much  more 
remarkable  than  in  others,     The  gas  which  iffued  from  mu- 

*  The  gafes  fubmitted  to  the  a£lion  of  eleftricity,  in  the  fo'ikivving 
experiments,  were  confinetl  in  ftraight  glafs  tubes  of  various  diameters, 
armed  ;it  tht;  feiWd  end  with  a  (:ondu£tor  of  gold  or  of  pbtioa,  but  gcnc- 
rallv  of  tUp  jatttr  metal.  The  Ihocks  were  as  ftrong  as  could  be  given 
without  breaking  the  tubes,  which,  notwitliftanding  every  precaution, 
wtre  often  Ihiticred  by  the  force  of  the  explufiun.  E<ich  mcafurc  of  gas 
M  t^Uiil  to  ihc  bulk  occupied  by  3  gr^in  uf  mcrc^rv. 


Experiments  to  deeompofe  the  Murljtic  Acid.  *r^' 

flat  of  foda,  foon  after  the  affufion  of  fulphuric  acid,  and 
while  the  charge  was  yet  warm,  exhibited  thefe  appearances 
in  an  eminent  degree.  Of  this  gas,  307  meafures  were  re- 
duced, by  30  fhocks,  to  227,  or  were  contra£ted  nearly  one- 
fourth.  Gas  from  the  fame  materials,  after  they  had  con- 
tinued working  for  fome  hours,  was  diminiflied,  by  fimilar 
treatment,  only  about  a  twelfth.  Thefe  effe£ls,  therefore,  it 
fcemed  probable,  depended  in  fome  meafure  on  the  prefence 
of  moifture;  and  I  accordingly  found,  that  muriatic  acid 
gas,  after  more  than  a  week's  expofure  to  muriat  of  lime^ 
brought  into  contact  with  it  immediately  after  cooling  from 
a  ftate  of  fufion,  was  fcarcely  diminifhed  at  all ;  and  that  the 
depofit,  though  it  dill  occurred,  was  lefs  copious  in  quantity. 
This  depofit  was  not,  like  corrofive  fublimat,  foluble  ir^ 
water;  but  had  every  property  of  the  lefs  faiurated  fait, 
calomel. 

The  mercury  by  which  the  muriatic  acid  was  confined 
was  therefore  evidently  oxydatcdj  and  to  the  combination 
of  a  part  of  the  gas  with  the  oxyd  thus  produced,  the  dimi- 
nution of  bulk  was  doubtlefs  to  be  afcribed.  But  it  was  un- 
certain from  whence  this  oxygen  was  derived.  It  might 
either  refult  from  the  decompofition  of  the  acid  gas,  or  of 
the  water  chemically  combined  with  it.  The  following  ex- 
periments were  therefore  made  to  determine  this  point. 

Experiment  I.  Through  1457  meafures  of  muriatic  acid 
gas  300  electrical  fliocks  were  pafled.  There  remained, 
after  the  admiffion  of  water,  100  meafures  of  permanent 
gas,  (or  not  quite  feven  from  each  hundred  of  the  original 
gas,)  which,  on  trial,  appeared  to  be  purely  hydrogenous. 

Exper.  2.  Of  the  gas  dried  by  muriat  of  lime,  176  mea- 
fures received  120  (liocks.  The  refidue  of  hydrogenous  gas 
amounted  to  ii  meafures,  or  rather  more  than  6  per  cent. 

Thefe  experiments,  and  other  fimilar  ones,  made  on  com- 
parative portions  of  muriatic  acid  gas  in  its  recent  ftate,  and 
after  expofure  to  muriat  of  lime,  convinced  me  that  it  was 
impoffible,  by  this  method,  wholly  to  deprive  the  nmriatic; 
gas  of  water.  The  recent  gas,  however,  when  electrified  in 
fmalier  quantity  than  in  experiment  i,  gave  a  larger  propor- 
\\QX\  of  hydrogenous  gas ;  which  {hows,  that  fqme  portion  of 

its 
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its  moilturc  was  removed  bv  cxppfurc  to  miiriat  of  lime.  In 
order,  if  poflible,  to  procure  ihc  gas  perfectly  dry,  another 
mode  of  preparing  it  wa.-.  r.iorted  to.  Alum  and  common 
fait  were  firll  well  calcir.edj  feparatcly,  to  expel  iheir  water 
of  crj'ftaliifation,  and,  Deing  ilien  mixed,  were  diftilled  to- 
gether in  an  carlhen  retort.  The  gas  proceeding  from  thcj'c 
materials  was  received  over  drv  mercury;  but,  though  only 
the  lift  portion  that  came  over  was  referved  for  experiment, 
it  ftill,  after  the  ufual  eleclrifation,  aflavJed  a  product  of  hy- 
drogenous gas. 

In  the  eoiufe  of  the  precediiiu  experiments,  I  obferved 
that  the  diminution  of  the  muriatic  acid  gas  flopped  always 
at  a  certain  point,  beyond  which  it  could  not  be  carried  by 
continuing    the  fiiocks.     Gas  alfo,   which    had   been   thus 
treated,  when  transferred  to  another  tube,  and  again  eicc- 
trifict!,   did  not  exhibit  any  further  dejioiit.     It  became  in- 
terefting,  therefore,  to  know  whether  the  production  of  hv- 
tlmgcnous  gas  had  a  iimilar  limitation}  becaufe  the  dccifioii 
of  this  qucftion  would  go  far  towards  afcertaining  its  fource. 
If  the  evolved  hydrogenous  ffas  arofe  from  the  decompofition. 
of  the  acid,  it  might  be  expceled  to  be  produced  as  lone  as. 
any  acid  remained  undecompofcd.     But  if  water  were  the- 
origin  of  this  gas,  it  would  ccafe  to  be  evolved,  when  the 
wiiole  of  the  water  contained  in  the  gas  had  been  refoived 
into  its  conftituent  principles. 

Experiments  3  and  4.  Into  two  feparate  tubes  I  paffed 
known  quantities  of  muriatic  acid  gas.  Through  the  one 
portion  200  difcharges  were  taken,  and  through  the  other 
400.  On  comparing  the  quantities  of  hvdrogcnous  c:^s  pro- 
duced, it  proved  to  bear  e'.aetiv  the  f.une  proportion,  in  eath 
tube,  to  the  gas  originally  fubmitted  to  experiment.  Heneo 
it  may  be  inferred,  that  the  hydrogenous  gas,  evolved  by 
elen.^lrifying  the  muriatic  acid,  has  its  origin,  not  from  the 
acid,  but  from  the  water  which  is  intiniately  attached  to  it. 
The  agency  of  the  elc;"h:c  fiiid  appears  alfo,  from  the  follow- 
ing experiments,  to  be  exerted,  not  oidy  in  diruniiine  the 
elements  of  water,  but  in  promoting  tiic  union  of  the  evolved 
<ixygen  with  muriatic  acid. 

hlvfurr.  5.   A  mixture  of  common  air  and  muriatic  acid 
9  ga=> 
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g^s,  in  the  proportion  of  143  of"  the  former  to  116  of  the 
latter,  was  rapidly  diniiiiiflied  by  cleclrical  fhocks;  30  of 
which  reduced  the  whole  to  iii  ■".  The  remainder  confifted 
of  muriatic  acid  and  azot  gafes,  withafmall  proportion  of 
oxygenous  gas.  The  depofit  formed  on  the  tube  was  of  the 
fame  kind  as  before,  but  much  more  abundant. 

Jjxper.  6,  The  fame  appearances  were  occafioncd,  much 
more  remarkably,  by  electrifying  muriatic  acid  with  oxy- 
genous gas ;  and  the  contra6lion  contiiuied  till  the  mercury 
rofe  fo  as  to  touch  the  extremity  of  the  platina  condudlor. 
At  each  explofion,  a  denie  white  cloud  was  fcen  in  the  tube, 
which  foon  fettled  on  its  inner  furfacc,  and  was  of  exa<5lly 
the  fame  chemical  compofition  as  the  one  already  dcfcribed. 
Nitrous  gas  and  muriatic  ous,  when  electrified  totrether,  un- 
dcrwent  a  fimilar  chano-c. 

In  order  to  afccrtain  whether  the  mercury  by  which  the 
gafes  were  confined,  in  the  above  experiments,  had  any  in- 
fluence on  their  refuhs,  they  were  repeated  in  an  inftrumcnt 
made,  purpolely  for  the  occaiion,  by  Mr.  Cuthbertfon,  cff 
London.  It  confifted  of  a  glafs  tube,  groimd  at  each  end, 
with  the  view  of  receiving  two  ftoppers,  each  perforated  with 
platina  wire,  which  projected  into  the  cavity  of  the  tube. 
When  the  ftoppers  were  in  their  places,  the  extremitie*  of 
the  wires  were  at  the  diftance  of  about  lial  fan  inch  ;  and, 
by  properly  difpofing  the  apparatus,  electrical  (hocks  might 
be  pafled,  through  any  gas  or  mixture  of  gafes,  with  die 
conta6t  only  of  glafs  and  platina. 

Exfer,  7.  In  this  tube  I  eleftrificd  the  muriatic  acid  gas, 
and  then  admitted  to  it  an  infufion  of  litmus.  The  fudden 
deflru6tion  of  its  colour  evinced  the  formation  of  oxygenated 
muriatic  acid.    Not  the  fmallefl  depofit  appeared  on  the  tube. 

Expcrivicnts  8  and  9.  The  fame  phienomenon  took  plac« 
when  an  infufion  of  litmus  was  brought  into  conta6t  with  a 
mixture  of  common  air  and  muriatic  acid,  and  of  oxygenous 

■*'  This  experiment  fuggcfls  an  additional  reafon  to  that  already  given 
for  the  greater  diminution  of  the  nrft  thin  of  tlie  fubfcqucnt  portions  of 
the  muriatic  acid  g;is ;  for  the  former  may  be  prelumtd  to  nave  been 
much  more  adulterated,  than  the  httcr,  with  the  atinofphcrical  air  of  the 
vciTels. 
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gas  and  muriatic  acid,  after  elc6lrifation  in  this  inftrumciitj 
oxygenated  muriatic  acid  being  produced  in  both  cafes. 

The  above  fa6ls  prove  that  the  combination  of  oxygert 
with  muriatic  acid,  in  thefe  experiments,  is  not  occafioncd 
by  a  pre-difpofing  affinity  in  the  mercury  to  combine  with 
Oxyt>^enatcd  muriatic  acid ;  but  that  the  eleftric  fluid  ferves 
aftually  as  an  intermedium  in  combining  the  muriatic  acid 
with  oxygen. 

From  the  relation  of  thcfc  experiments  it  appears,  that  not 
the  fmalleft  progrcfa  had  been  made  by  them  toward:*  the 
decompcfilion  of  the  muriatic  acid.  I  refolved,  therefore,  to 
attempt  its  analyfis,  in  a  fimilar  manner,  with  the  aid  of 
combuliible  gafcs. 

Sectiox  II. 

Jyffc-ils  of  deSlrlfying  the  Muriatic  Acid  Gas  luiib  injiam* 
mable  Subjlanccs. 

In  a  memoir  read  before  the  Royal  Society,  and  inferted 
in  their  Tranfa<Stions  for  1797,  I  have  fliown  that,  when 
cleftrical  (hocks  are  palTed  repeatedly  through  a  confined 
portion  of  carbonated  hydrogenous  gas,  the  water  held  in 
folution  by  tlie  gas  is  decompofid  by  the  carbon,  which 
forms  a  conftituent  part  of  it;  that  carbonic  acid  is  formed  ; 
and  an  addition  made,  of  hydrogenous  gas.  Hence  the  bulk 
of  the  carbonated  hydrogen  gas  is  confidcrabiy  enlarged  by 
this  procefs,  which  (liows,  by  its  rcfult?,  that  the  affinity  of 
carbon  for  oxygen  is  rendered  much  more  powerful  and  effi- 
cient by  the  elev^lric  fiuid.  I  have  fince  found  that  other 
oxygenated  fubflanccT  are  decompofcd  by  clc6^rifying  them 
with  carl)onated  hydrogen  eas.  Nitrwus  gas,  for  example, 
is  fpeedily  deltrovcd  by  this  procefs,  and  carbonic  acid  and 
azotic  gafcs  arc  obtained. 

Every  attempt  to  decompofe  the  muriatic  acid  mufl  he 
founded  on  the  prelumption  that  it  is  an  oxygenated  fub- 
tlance ;  and  thofe  bodies  promife  to  be  the  nioft  fuccefsful 
agents,  tliat  poflefs  a  (Irong  affinity  for  oxygen.  Now,  of 
all  known  bodies,  charcoaj  molt  llrongly  attra«il^^  oxygen; 
and  I  have,  therefore,  repeatedly  attempted  the  dcflruClion 
of  this  acid,  by  paffing  it  over  red-hot  charcoal.     But,  in  a 

ferics 
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-fcrics  of  experiments,  which  I  made  fome  time  fince,  with 
this  view,  in  conjunclion  with  Mr.  Rupp,  we  foori  found 
reafon  to  be  diffatisfied  with  the  difficuhy  and  uncertainty  of 
this  procefs.  An  immenfe  prodiiftion  of  hydrogenous  gas 
tdbk  place ;  but  it  was  not  cafy  to  determine  whether  it  had 
its  origin  from  real  acid  or  from  water.  Our  experiments, 
however,  though  infiifficicnt  to  furnidi  decifive  proof,  induced 
us  to  believe  that  it  had  the  latter  origin. 

It  next  occurred  to  me,  that  the  comparative  affinities  of 
the  muriatic  radical,  whatever  it  may  be,  and  of  charcoal,  for 
oxygen,  would  be  elegantly  and  fatisfaftorily  afcertained,  by 
eledlrifying  together  the  carbonated  hydrogen  and  muriatic 
gafes.  If  the  muriatic  acid  be  capable  of  deconlpofition  by 
carbon,  it  might  be  e.^cpcfted  to  be  deftroyfed  by  this  procefs; 
and  thie  exa6l  quantity  of  acid  decompofed,  and  the  nature 
and  fjitantity  of  the  produfts,  would  thus  be  eafily  deter- 
mined. I  eleftrificd,  therefore,  the  muriatic  acid  and  car- 
bonated hydrogen  gafes,  with  the  mod  fcrupulous  attention 
to  the  phaenomena  and  refulls.  That  the  eleftric  fluid  might 
not  be  mifapplied  in  decompofing  the  water  of  the  carbon- 
ated hydrogen  gas,  it  was  kept  more  than  a  week,  before  ufe, 
over  quicklime,  introduced  to  it  while  yet  hot. 

Exper.  lo.  Of  this  carbonated  hydrogenous  gas,  i85mea- 
furcs  were  expanded,  by  130  fhocks,  to  211  ;  that  is,  the  gas 
was  iiicreafed  to  about  i-8th  its  bulk. 

Expcr.  I  i .  Of  the  fame  gas;  84  meafures  were  mixed  with 
116  of  muriatic  acid  gas,  dried  by  muriat  of  lime.  By  120 
fliocks,  the  mi.x'ture  was  a  little  dilated.  After  the  admiffioii 
of  a  drop  or  two  of  water,  there  remained  91  meafures; 
i.  c.  the  addition  of  permanent  gas  was  7  meafures,  or  about 
as  much  as  might  have  been  expeiilcd  from  the  muriatic  gas 
alortc. 

Expcr.  12.  Eightv-three  meafures  of  dry  carbonated  hy- 
drogenous gas,  with  89  of  muriatic  acid  gas,  received  200 
fhocks.  The  permanent  refiduc,  after  the  admiflion  of  wa- 
ter, was  loi  meafures  :  the  addition,  therefore,  amounted  to 
18.  Of  the  added  18,  fix  may  be  accounted  for  by  the  de- 
compofition  of  the  water  of  the  muriatic  gas,  and  10  by  that 
of  the  carbonated  hydrogenous  gas.     There  remain,  thcre- 

VoL.  VII.  '       ^      Ff  fore. 
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fore,  only  two  meafures  that  can  be  fuppofcd  to  be  produced 
from  the  muriatic  acid  gas;  a  quantitv  too  fmall  to  afford 
grounds  for  fuppofing  them  to  ariftj  from  dccompofcd  acid. 
Expcr.  13.  Dry  carbonated  hydrogcncnis  gas  132  meafures, 
mixed  with  dry  muriatic  gas     -     108 

by  2CO  fliock;;,  expanded  to  -  268 
Part  of  this  gas  was  then  transferred  to  another  tube,  and 
the  proportion  of  permanent  gaa  afcertained.  Tlirough  the 
remaiuder,  150  additional  fliocks  were  patfcd,  before  the 
amount  of  the  gas  thus  evolved  was  determined.  In  both, 
it  bore  exaftly  the  fame  proportion  to  the  original  gas; 
tvhich  fhows  that,  by  continuing  the  elc6lrifation,  no  fur- 
ther efl'e6ls  were  produced. 

[To  be  continued.] 
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HAT  copper  and  brafs  velTels  cannot  be  ufcd  with' 
fafety  in  cooking  viftuals  or  for  holding  articles  of  food,  and 
particularly  thofe  which  contain  acids,  is  well  known.  It  \s 
alfo  well  known  that  the  tinning  applied  in  the  ufual  man- 
ner is  not  durable,  being  foon  worn  away  by  cleaning,  and 
on  that  account  mufl  be  frequently  renewed.  Some,  there- 
fore, have  propofed  enamelling  for  kitchen  utenfils  of  cop- 
per; which,  indeed,  would  anfwer  exceedingly  well,  and  be 
nnieh  fafer  for  the  health  than  impure  tin  mixed  with  lead, 
often  cmploved  for  tinning:  bnt,  unfortunately,  enamel  is 
too  dear,  and  readily  breaks  when  the  velTcl  receives  the  kaft 
blow;'  which  cannot  always  be  avoided  f, 

'*■  From  Jour:;nl  fur  FabrikfManwfaHur,  unci  Hin(l!«>:^y  October  1799. 

f  Articles  th:.c  would  come  high  when  made  Hngiy,  may  be  atibrdcd 
at  a  low  rate  when  manufr.fiurcd  on  an  extenlivc  fcalc.  Cooking  utcnlils 
lined  with  a  vitrified  glazing,  arc  now  commonly  fold  in  many  fliops  in 
London,  and  hc  a  moderate  price.  It  would  be  as  rcafonablc  to  obic(5l 
to  the  ufe  of  «arthcn-ware  or  china,  bccaufc  they  may  be  broken  by 
blows,  as  to  make  tl.is  an  cbjjcliou  a^ainll  the  ull  of  glazed  kcitk-s. — 

KUJT. 
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The  following  procefs  for  tinning  is  attended  with  no 
danger  from  poifonous  ingredients,  as  no  lead  is  ufed  in  it; 
the  tinning,  too,  is  exceedingly  duralile,  adds  ftrength  to  the 
<:opper  velTcl,  and  fecures  it  from  the  adlion  of  acids  much 
longer  than  the  common  tinning; — When  the  velfel  ha^ 
been  prepared  and  cleaned  in  the  ufual  manner,  it  rnuft  be 
roughened  on  the  infide  by  being  beat  on  a  rough  anvil,  in 
order  that  the  tinning  may  hold  better,  and  be  more  inti- 
mately conncfted  with  the  copper.  The  procefs  of  tinning 
mud  then  be  begur^  with  perfeflily  pure  grained  tin,  having 
an  addition  of  fal-amnioniac  inllead  of  the  common  colo- 
phonium.  Over  this  tinning,  which  muft  cover  the  copper 
in  an  even  and  uniform  manner  throughout,  a  fecond  harder 
coat  muft  be  applied,  as  the  firrt  forms  only  a  kind  qf  me- 
dium for  connecting  the  fecond  with  the  copper.  For  this 
fecond  tinning  vou  employ  pure  grained  tin  mixed  with 
zinc  in  the  jiroportion  of  two  to  three,  which  muft  be  ap- 
plied alfo  with  fal-amraoniac  fmooth  and  even,  fo  that  the 
lower  ftratum  may  be  entirely  qqvered  with  it. 

This  coating,  which,  by  the  addition  of  the  zinc,  becomes 
pretty  hard  and  folid,  is  then  to  be  hammered  with  a  fmooth- 
ing-hammcr,  after  it  has  been  properly  rubbed  and  fcow- 
cred  with  chalk  and  water,  bv  which  means  it  becomes  more 
folid,  and  acquires  a  fmooth  compa6l  furface. 

Vcllels  and  utenfils  may  be  tinned  in  this  manner  on  both 
fides.  In  this  cafe,  after  being  expofed  to  a  fufhcient  heat, 
they  muft  be  dipped  in  the  fluid  tin,  by  which  means  both 
fides  will  be  tinned  at  the  fame  time. 

As  this  tinning  is  exceedingly  durable,  and  has  a  beautiful 
colour,  which  it  always  retains,  it  may  be  employed  for  va- 
rious kinds  of  metal  inftrunicnts  and  veflels  which  it  may  be 
necefl'ary  to  fecurc  from  ruit. 

Another  duraUey  thcngh  fomeivhat  expcnjiv^,  Method  of 
Tuinhig. 

This  tinning,  which  confifts  of  more  articles  and  is  dearer 
than  the  former,  can  he  applied  to  metals  and  metallic  mix- 
tures, and,  when  well  prepared,  is  exceedingly  durable;  which 
makes  up,  in  fomc  mealhre,  for  the  coft.    It  is  as  follows: — 
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Take  pure  grained  tin  one  pound,  .good  malleable  iron  one 
ounce  and  a  half,  platina  one  clram,  lilver  twentv-four  grains, 
and  gold  three  grains.  Thefe  five  metals  mult  be  well  fufed 
together  in  a  crucible  with  one  ounce  of  pounded  borax  and 
two  ounces  of  pounded  glafs,  and  the  liquid  inailer  niuft  be 
formed  into  fmall  ingots.  Thcfe  ingots  are  to  be  airain 
heated  and  reduced  to  powder  in  a  warm  mortar  with  a  hot 
peille.  This  powder  is  then  to  be  put  in  an  iron  pan  over 
the  fire,  where  it  muft  be  again  fufcd,  ftirring  it  well  round  : 
it  is  then  to  be  poured  into  fmall  flat  moulds,  where  it  is 
iuflered  to  cool,  and  it  is  then  fit  for  ufc. 

This  tinning  is  to  be  applied  in  ilie  following  manner : — 
Firfl:  tin  the  vell'el  with  grained  tin  and  fal-anunoniac  in  the 
common  manner;  clean  and  icower  this  coating;  then  apply 
the  compofition  with  fal-ammoniac  according  to  the  ufual 
proccfs,  and  when  it  is  well  difFufed  fuffer  the  velfel  and  the 
tinning  to  cool.  Then  expofe  it  everv  where  to  a  gentle 
heat  to  render  the  adhefion  ftronger,  and  immerfe  it  while 
hot  into  cold  water  to  give  it  that  hnrdnefs  and  folidity  which 
it  had  lo(l  by  being  heated.  The  furface  is  fomewhat  rough 
and  gritty  :  but  you  then  rub  it  hard  with  a  fcratch-brufh  ; 
and,  in  order  to  make  it  even,  you  afterwards  fmooth  it  com- 
pletely with  fine  fand  or  any  polilhing  ingredient. 

If  one  coating  does  not  appear  fufficient,  a  fecond,  and 
even  a  third,  may  be  applied  in  the  manner  above  defcribed. 
Two  coatings,  however,  are  fully  fufiicient  for  kitchen  uten- 
fils  which  have  been  a  good  deal  ufed ;  and,  if  you  wifli  to 
have  the  furface  perfeftlv  fmooth  and  even,  you  may  apply 
a  thin  coating  of  tin,  which  will  fill  up  all  the  cavities  and 
render  It  quite  even.  A  coal  fire  is  the  bell  for  this  tinning; 
for  turf  coals  attack  the  metal,  and  interrupt  the  union  ar^cj 
fiifion  of  the  coaling. 
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V.  Remarks  on  Dr.  Girtanner's  Memoir  ref peeling  thp 
Quejiion,  whether  Azot  be  a  Jimple  or  a  compound  Boi/y^ 
By  C.  Berthollet*, 
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R.  PRIESTLEY  long  ago  made  experiments  which  at 
firft  induced  him  to  believe,  that  water  diftillcd  from  lime, 
and,  above  all,  from  argil,  or  even  without  addition  in  an 
earthen  retort,  or  one  of  rough  glafs,  would  be  converted 
into  air;  but  he  afterwards  proved  that  this  phenomcn,oa 
"was  fallacious,  and  that  a  tranfmiffion  only  of  the  furrouncl- 
ing  air  took  place  on  this  occafion.  Guyton  added  fome 
further  obfervations  to  thofe  of  Prieftley  f,  and  the  circura- 
Iknce  feemed  to  be  fufficiently  cleared  up. 

Wiegleb,  however,  publiOied  a  memoir  in  which  he  pre- 
tended to  prove,  by  his  own  experiments  and  thofe  of  fome 
others,  that  the  gas  obtained  by  making  water  pafs  through 
ignited  earthen  tubes,  ought  to  be  afcribed  pnly  to  the  com- 
bination of  the  aqueous  vapour  with  the  matter  of  heat,  and 
that  this  combination  oave  birth  to  azotic  fras. 

This  memoir  2jave  rife  to  an  anfwer  publiflied  by  Deiman, 
Van  Troothvyk,  and  Lauurenburg.  Theie  learned  chemills 
examined,  with  the  greateft  care,  all  the  circumftnnces  re- 
fpc6ling  the  pretended  production  of  azotic  gas  by  water; 
and  I  fliould  have  believed  that  no  further  doubt  could  exilh 
refj^e^l-iing  the  confequence  they  deduced  from  their  experi- 
,ments,  ^'i2.  "  that  the  azotic  gas,  obtained  in  fome  cafes  by 
making  the  fteam  of  water  pafs  through  ignited  tubes,  arofe 
merely  from  the  exterior  air  deprived  oi  its  oxygen  gas  by  the 
fire  in  which  the  tubes  arc  placed,  and  that  thus  the  pre- 
tended converfion  of  v/atcr  into  azotic  gas,  by  its  combina- 
tion with  the  matter  of  heat,  vanilhes." 

After  all  thefe  difcuflions,  Girtanner  fupports  the  new  ideas 
U'hich  he  brings  forwards  in  his  memoir  X  on  feveral  faiftn, 
the  greater  part  of  them  borrowed,  and  already  difciiflcd  with 

'■*  From  Annalci  Je  Cb/m/'e,  No.  103.         f  Encyclop.  Vol,  I.  p.  674- 
J  See  this  Memoir,  p.  335. 
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care.  Among  thofe  which  he  affirms,  we  ought  to  confider 
the  follouing  as  his  fundamental  one:  "  When  water  is 
boiled  in  a  retort  of  glaf^,  or  any  other  material,  you  obtain 
azotic  gas."  The  author  prefcribes  thefe  precautions : — 
*'  To  obtain  azotic  gas  in  the  greateft  quantity,  the  water 
iiiuft  be  evaporated  only  very  (lowly  and  by  a  very  gentle 
Jieat,  which  you  ynud  take  care  not  to  augment  too  much." 

"  It  may  be  obferved  In  all  thefe  experiments,  without 
exception,  thnt,  when  the  lad  drop  of  water  is  evaporated, 
the  azotic  gas  cealcs  to  be  produced,  though  the  fire  be  con- 
tinued." 

An  affertioa  fo  pofitive  induced  me  to  repeat  the  experi- 
ment with  the  precau.jns  prt-rcribed  by  Girianner.  It  was 
made  with  water  recentl)  diftilledj  and  the  precipitate  from 
fulphat  of  alum  by  potaih  well  wafliedj  it  was  made  alfo 
with  very  white  argil  furnifhed  by  Guyton :  but  though  the 
quantity  of  water  was  conliuerable,  and  thefe  two  experi- 
ments lallcd,  therefore,  a  long  time,  no  gas  was  dilengaged, 
and  the  rclult  was  the  fame  as  that  of  the  Dutch  chcniills. 

It  was  on  this  faft,  however,  fo  eafy  to  be  afcertained,  that 
Girtanner  chiefly  cftabliihed  the  conipofition  of  azot ;  and 
hence  that  of  the  atniofphere,  "  which  (fays  he)  is  not,  as 
hitherto  believed,  a  mixture  of  oxygen  gas  and  azotic  gas, 
but  rather  a  mixture  of  oxygen  gas  and  hydrogen  ;  a  uatcr 
in  the  form  of  gas,  if  I  may  be  allowed  the  exprellion.  When, 
by  chemical  experiments  called  improperly  eudlomclrky  the 
oxygen  is  feparated  from  the  hydrogen,  this  feparation  can 
never  be  entirely  and  completely  cffc6led ;  a  part  of  the 
oxygen  remains  united  to  the  hydrogen,  and  forms  that  che- 
mical combination  v\  hich  we  call  azot,  and  which  we  obtain 
in  tlicfc  experiments." 

Thus,  when  we  make  a  mixture  of  oxygen  gas  and  hv-. 
drogcn  gas,  we  form  atmofpheric  air ;  and  the  ditferences  of 
ipecilic  gravity,  of  properties  found  by  all  the  telb,  of  pro- 
du6ls  in  cojubufiion,  are  only  trilling  circumftanccs,  to  which 
Girtanner  pays  little  attention. 

C.  Bouil'on-Lagrange,  in  confoqucnce  of  Girtanncr's  me- 
moir, has  made  experiments  more  numerous  than  mine,'  but 
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which  conduct  to  the  fame  rcfults.  I  {liall  here  give  a  (hort 
view  of  them,  which  lie  was  io  kind  as  to  communicate  to 
tiie. 

He  did  not  obtain  azotic  gas  by  boiling  diftilled  water 
alone,  or  with  argil  or  alumine,  in  a  glafs  retort,  having 
adapted  to  it  a  glafs  or  porcelain  tube. 

He  had  no  dlfengagemcnt  of  azotic  gas  when  he  made 
the  fame  experiment  with  filex  obtained  from  the  fluoric 
acid. 

Having  placed  lime  obtained  from  w^hite  marble  in  i 
fimilar  tube,  he  caufed  the  fteam  of  water  to  pafs  through 
the  tube,  the  other  end  of  which  was  immerfed  in  lime- 
water.  There  was  ftill  difcngaged  a  little  carbonic  acid, 
which  formed  carbonat  of  lime,  but  there  was  no  azotic  gas. 
If,  inftead  of  lime,  argil  be  ufed  with  the  fame  apparatus, 
there  is  formed  a  little  carbonat  of  lime,  but  there  is  no  dif- 
Cngagement  of  azotic  gas* 

If  water  be  made  to  pafs  through  a  porcelain  tube  into 
which  lead  has  been  put,  this  metal  pafTes  partly  to  the  ftate 
of  a  yellow  oxyd  and  becomes  vitrified,  but  no  azotic  gas  is 
difenjiao-cd. 

If,  inltead  of  lead,  you  put  tin  into  the  tube,  that  metal 
becomes  oxydated,  and  you  obtain  hydrogen  gas.  Zinc  gives 
tlie  fame  refult. 

To  afcertain  whether  this  hydrogen  gas  contained  azotic 
gas,  C.  Bouillon-Lagrange  made  it  pafs  over  fulphur  in  a 
ftate  of  fufion,  and  obtained  fulphurated  hydrogen  gas,  but 
no  azot.     He  ftill  fubje^led  it  to  another  trial. 

He  mixed  the  hydrogen  gas  he  had  obtained  by  the  means 
of  zinc  with  oxygen  gas ;  afid,  having  inflamed  the  mixture 
by  an  elcftric  fpark,  water  was  formed,  but  there  was  no 
azotic  gas. 

Girtanner's  opinion  is  conncdlcd  with  that  of  Humboldt" 
on  ihe  abforption  of  oxygen  by  the  fimple  earths,  and  par- 
ticularly by  alumin.  There  is  this  difler'ence,  however: 
Humboldt  confiders  the  fuppofed  phenomenon  as  a  limple 
reparation  of  the  oxygen,  which  becomes  fixed,  from  the 
azot  which  remains  in  a  gafeous  (late  :  but,  according  to 
Girtauner,  "  the  azot  obtained  by  the  experiments  being 
8  always 
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always  a  prodiKSl  of  the  operation,  and  not  having  exldcd 
before  the  experiment  under  the  form  of  azot  in  the  air  exa- 
liiincd  ;  Humboldt,  who  is  fond  of  drawing  general  eonclu- 
fions  from  fingle  fa£ls,  feems  to  have  been  deeeived  when  he 
advances  that  earths  might  be  employed  to  determine  the 
rjuantity  of  azot  contained  in  atmofphcric  air:  earths  do  not 
indicate  the  aznt  contained  in  the  atmofphcric  air,  they 
change  that  air  into  azot," 

Young  SauiTure*  has  formally  contradifted  the  refult  an- 
nounced by  Humboldt.  He  agrees  that  the  humus^  which 
ij  the  refult  of  a  hiixture  of  decompofed  vegetables  with 
tithers  not  yet  decompofed,  abforbs  oxygen  gas,  and  is  a  faft 
\vell  known ;  but  he  attcfts  that  "  this  cffeft  does  hot  take 
j^lace  when  the  earths  are  pure,  aiid  deprived  of  all  vegetable 
lubdance/'  He  dcfcribes  feveral  experiments  which  he 
made  with  alumln,  calcareous  earth,  and  filex. 

In  the  Journal  de  Phyjique  for  IMuviofe  the  Aime  year, 
tlicre  is  an  anfwer  of  Humboldt,  written  in  a  magilterial 
tone,  which  contains  nearly  tlic  afertlons  contained  in  the 
fird:  memoir,  with  a  kind  of  atteftation,  becaufe  he  made  his 
obfcrvations  ill  the  laboratories  of  Vauquelin  and  Fourcrov. 
This  authority  would  be  impofing,  if  thcfe  two  learned  che- 
mirts  had  co-operated  In  the  obfcrvations;  but  fo  far  from 
this,  we  ice  by  the  ibUement  that  the  only  experiments  tried 
in  their  prefence  would  not  fuccced. 

1  iiavc  befcn  afuircd  that  the  celebrated  Fabl^roni,  of  Flo- 
rence, repeated  the  ej'pei-iments  of  Humboldt  at  the  fame 
period  without  fuccefs. 

Champy  the  fon,  a  very  corrcft  obferver,  repeated  them 
at  Cairo  on  alumin,  on  lime,  and  on  the  mud  of  the  Nile, 
at  a  temperature  which  varied  from  nearly  30  to  36  deirrces 
of  the  centigrade  thermometer,  but  he  obtained  no  abforp- 
tlon  :  it  is  to  be  remarked  that  the  mud  of  the  Nile  contains 
fome  remaiils  of  vegetable  fublUncet^i,  fo  that  wheii  di.ltilled 
there  is  extrav5led  from  it  a  certain  quantity  of  carbonic  acid 
and  carbonated  h\  drogOn  gas. 

Chaptal  repeated  thcni  at  MontpelUer  withoat  obtainitig 
an  abforpliun. 

*  J'juriiii!  dc  Vh.f.quc,  FiHnaire,  an.  7. 

I  kept 
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I  kept  nKiiftcn&d  aluminc  a  long  time  in  conta6l  with  at- 
mbfpheric  air  and  with  oxygen  gas,  without  obfcrving  the 
lead  abforption.  A  chemift  having  related  that  the  abforp- 
tion  took  place  bv  the  means  of  agitation,  agitation  was  em- 
ployed with  much  patience,  but  the  refult  was  the  fame. 
The  operation  was  repeated  with  \\  hite  clay  which  had  been 
fent  to  me  by  Guyton,  but  flill  without  abforption.  This 
argil,  however,  cxpofed  to  a  (Irong  heat,  gave  a  little  car- 
bonic acid  and  a  fmall  quantity  of  carbonated  hydrogen  gas. 


VI.  Difcriptlon  of  an  i)/iprovetl  Apparatus  for  DiJIilling,  ly 
which  a  confiderahle  Saving  may  he  ?nade  in  the  Article  of 
Fuel',  and  of  an  Apparatus  for  the  Redifcation  of  Spirit 
of  IVme.     iJ,/  J.  W.  C .  Fi  s  c H  E  R  *. 
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HE  following  apparatus,  if  not  entirely  new,  is  at- 
tended with  fuch  confidcrable  advantage  in  regard  to  the 
faving  of  i'uel,  as  muft  be  acknowledged  by  every  impartial 
and  competent  judge.  The  principal  improvements  may  be 
fbund  in  Gottling's  Pocket-book  f  for  Chemifts  and  Apo- 
thecaries, 1798;  but,  as  far  as  I  know,  little  or  no  ufe  has 
hitherto  been  made  of  thetn.  The  reafon  of  this  may  be, 
that  the  above  work  comes  very  feklom  into  the  hands  of 
thofe  who  have  mod  occafion  to  make  ufe  of  it.  Diftillers 
by  profefllon  continue,  for  the  moll  part,  thofe  modes  of 
operation  which  they  have  been  taught  in  learning  their  bu- 
fincfs,  partly  becaufe  they  have  no  real  opportunity  of  intro- 

"^  From  "journal  J lir  Fabrik,  Manufa^ur,  &c.  December  1799. 

t  According  lo  the  above  pocket-book,  this  diftilling  apparatus  was 
firft  made  in  Denmark,  where  it  h-is  been  ufed  above  fifty  times  on  a  large 
fcale  in  one  of  the  diftillcries.  The  perfon  who  employed  it  got  the  firft 
idc4  of  it  from  a  Ddnilli  journal,  the  author  of  which  had  copied  it  fiom 
a  German  work  entitled  Aul'erlffene  Sammlun^  Oeko>iomijlljrr  ScbrifieHf 
Drefdcn  lyip.  The  whole  apparatus,  thfcooier  excepted,  coft  in  Den- 
mark, where  every  thing  is  dearer  t'lan  in  Germany,  no  more  than  17 
or  18  lix-doliars ;  whereas  a  large  ftill  would  colt  from  four  to  five  hur- 
dred  rix-dollars.  An  apparatus  which  can  be  purchafed  at  to  cheap  a 
rn££,  and  by  which  on^  half  is  favtd  in  the  article  of  fuel,  muft  no  doubc 
be  of  importance  to  dici'c  who  may  h;;vc  occofuin  to  employ  it. 

Vol.  Vir.  G  g  ducing 


Si5         Defcupilon  of  Uvt,  Apparatuses  for  D'lJliUing 

ducinsi  iniprovcmenis  into  their  proccfs,  and  partly  becaufe 
many  of  them,  from  a  flrong  propenfity  to  oppofe  all  inno- 
vations, adhere  to  their  old  praiiices  without  taking  the 
trouble  to  examine  the  advantage  or  difadvantage  of  the 
improvements  propofed  *. 

If  I  ani  not  miftakcn,  this  apparatus  originated  in  Den- 
TTiark,  where  it  has  been  cmplcAed  with  great  fuccefs : 
1  have,  however,  ventured  to  introduce  an  improvement, 
the  advantage  of  which,  I  flatter  myfelf,  cannot  be  conteftcd. 
That  this  apparatus  is  not  without  defttfts,  and  confiderable 
defcfts,  I  will  readily  admit;  and  thefe  I  fliall  explain,  a? 
well  as  the  advantages:  but  many  of  thefe  defects  attend  the 
common  apparatus  now  employed,  and,  in  all  probability, 
jnay  be  obviated  by  experience  and  attention. 

At  the  uune  time  I  have  made  an  application  of  this  me- 
thod to  the  apparatus  employed  for  the  firft  and  fecond  rec- 
tification of  fpirit  of  wine.  Demachy  long  ago  propofed  the 
water-bath  for  the  reclification  of  fpirit  of  wine  ;  but,  how- 
ever convenient  the  apparatus  propofed  by  him  for  this  pur- 
pofe,  it  is  attended  with  confiderable  expenfe,  and  the  faving 
of  fuel,  which  is  of  fo  much  importance,  has  not  been  taken 
into  confideration. 

Fie;.  1.  (Plate  VI.)  rcprefonls  the  common  apparatus  for 
didilling.  A  is  a  large  wooden  veiTel  bound  round  with  iron, 
into  which  the  liquid  to  be  diftilled  is  introduced,  and  w^hich 
mav  be  of  any  fize  at  pleafurc. 

A  hole  is  made  in  the  bottom  of  the  vefl'el  which  occu- 
pies about  a  fourth  part  of  its  furfaee.  In  this  opening, 
whicli  fervcs  as  an  air-hole,  the  furnace  b  is  placed.  This 
fui-nace  mav  be  made  with  mod:  advantage  of  itrong  copper, 
as  lion  would  be  foon  rurted  by  the  furrounding  fluid,  and 
therefore  would  not  lall  half  fo  lung  as  copper.  This  furnace 
is  in  nothing  difi'ercnt  iVom  a  common  wind -furnace,  only 
that  the  upper  part  of  it,  wh.ich  in  the  former  is  open  for 

•  Tbc  accovint  we  v^v/t  in  a  fwiiii  r  Number  of  ihc  improvements  in- 
Tiodv.ced  by  tl>c  Scoicii  diniikrs,  provci  that  tliis  remark  is  not  applicable 
ro  the  whole  trade  ;  it  is  to  be  obferved,  however,  that  the  Scotch  aimed 
at  fnving  time  and  cxcifc  duties,  while  the  iiitctuioa  of  the  apparatus  de- 
fcciiixjd  in  thiv;  pppcr  is  le  favc  fuel. — Ki-'ii. 
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the  convet.ience  of  the  workmen,  is  here  fliut,  and  the  aper- 
ture for  introducing  the  fuel  is  lengthened. 

c  is  the  tuhe  deftined  for  introducing  the  fuel :  it  paflTes 
through  the  fide  of  the  vcflel,  and  can  be  fliut  by  the  door  il, 
in  order  to  aiTord  an  uniform  paffage  to  the  he::t  through  the 
draught  tubes. 

It  is  nccefl'arv  that  the  tube  deftined  for  introducino-  the 
fuel  fliould  have  the  fame  height  and  breadth  as  the  fire- 
place e,  and  it  will  be  better  that  the  whole  furnace  (liould 
be  rather  fquare  than  round,  as  the  fire  by  thefe  means  can 
be  better  managed ;  and  when  the  tube  is  fluit  by  the  door  </, 
no  unnecefiarv  efcape  of  heat,  notwithftanding  its  width,  is 
to  be  apprehended. 

J"  is  the  afli-hole,  which  is  deftined  not  only  to  receive 
the  aflies  that  fall  from  the  grate,  but  to  favour  the  accefs  of 
the  atmofpheric  air  neceflary  for  maintaining  the  fire.  It  i:J 
therefore  requifite  that  the  vefTel  fhould  be  placed  on  two 
blocks,  that  the  air  may  find  a  paflage  under  the  bottom.  It 
is  of  great  importance  that  the  lower  part  of  the  furnace  be 
well  joined  to  the  bottom  of  the  vefi'cl,  to  guard  againft  the 
fluid  running  out. 

From  the  upper  part  of  the  furnace  a  draught  tube,  g,  pro- 
ceeds alfo  through  the  fide  of  the  veflel.  This  tube,  accord- 
ing to  the  fize  of  the  apparatus,  muft  project  from  it  from 
two  to  fix  inches.  Above  this  tube  there  is  a  fecond  draught 
tube,  /',  which,  by  the  tube  i,  haviqg  a  right-angled  knee  at 
each  end,  communicates  with  the  tube  g,  while  the  other 
end  of  it  is  deftined  to  convev  oS'  the  fmokc  and  foul  air. 
According  to  the  fize  of  the  veilel,  this  tube  is  at  the  difiancc 
of  from  fix  inches  to  a  foot  above  the  tube  g.  If  it  be  ne- 
ceflary that  the  furnace  fliould  be  well  fafiened  to  the  bottom 
of  the  vellel,  it  is  no  lefs.  neceflary  that  the  pans  where  the 
tubes  pafs  through  the  fides  of  the  vcflel  fliould  be  well  joined 
and  completely  water-tight,  in  order  to  prevent  the  fiuid  from 
oozinci;  ihrouoh. 

Around  the  upper  edge  of  the  vefll-1  there  is  a  copper  ring 
from  three  to  four  inches  in  breadth,  in  order  to  receive  tim 
copper  fliouldcr  /,  which,  as  well  as  the  cover,  may  be  rtn- 
dert'd  air-tight  by  means  of  paper  or  linen  rags  daubed  over 

G  g  4  Avilli 


2::8         Defcfipl'ion  of  two  Apparatuses  for  D'ljTdiing 

with  pafte.  \n  a  common  ftill,  this  part  is  not  feparated  from 
the  body,  but  makes  with  it  a  whole :  but  liere  this  advan- 
tage is  obtained,  that  the  vcflll,  hv  removing  the  flioulder, 
maybe  much  caficr  cleaned  than  the  common  fiill. 

It  will  be  of  eonfiderable  advantage  if  the  upper  aperture 
of  the  flioulder  be  ccpial  in  breadth  to  two-thirds  of  the 
breadth  of  the  veflcl ;  and  the  circumference  of  the  head,  m, 
muft  be  little  inferior  to  that  of  the  veiTel.  The  vapours 
thereby  efcape  more  eafdy  5  by  which  means  the  diftillation 
is  much  promoted;  The  neccHity  of  the  gutter  which  goes 
roimd  the  top  is  evident,  and  in  moft  apparatuses  it  is  em- 
ployed *, 

It  is  ncccHliry  that  the  tube  ;/  Oiould  at  the  upper  end  be 
as  wide  as  pofnble.  In  mofl  diftillerics  it  is  a  connnon  fault 
that  this  tube  is  too  narrow.  By  this  fault  the  free  efcape 
of  the  vapour  is  impeded,  and  the  diltillation  not  a  little  re- 
tarded ;  whereas,  when  the  tube  is  fufiiciently  large,  half  the 
time  will  be  fufficient  for  the  operation. 

As  the  condenfation  of  the  fteam,  particularly  in  large  di- 
ftillations,  is  not  completely  eflecled  by  a  fnnple  tube  pro- 
ceeding through  the  cooler,  particularly  in  diftilling  on  a 
large  fcale,  where  the  necefiary  degree  of  heat  cannot  be 
always  accurately  maintained,  fpiral  tubes  have  hitherto  ijeea 
employed  ;  which,  indeed,  anfwer  the  purpofe,  but,  on  ac- 
count of  their  expenfe  and  the  ditliculty  of  cleaning  them, 
cannot  always  be  employed  with  convenience.  For  this 
rcafon,  I  conceived  the  idea  of  an  apparatus  by  which  a  eon- 
fiderable furface  is  prefented  to  the  fteam  for  cooling  it,  with- 
out being  attended  with  the  above  inconveniences. 

This  apparatus  confiits  of  a  copper  box,  open  at  both  ends, 
from  one  foot  to  a  foot  and  a  half  in  breadth,  and  from  two  to 
three  inches  in  height,  lying  on  its  flat  fide.  It  is  tinned  on 
the  infide,  and  to  both  ends  of  it  are  applied  clofe  covers, 

•  Thcrt'  is  no  need  tor  a  licad  iijon  any  ftill:  n  only  tends  to  promote 
a  rondi-nCtt  on  of  the  v.\pour,  and  iis  falling  bick  into  the  Icdy  of  ihc 
ftill.  A  flat  cover  is  all  that  is  necclT.iry.  ,The  vapour  thm,  by  its  con- 
tinued claflic  force,  Jinds  its  way  into  the  worm,  and  is  condtnfed  in  its 
dcfcont.  The  fj)aee  btt»een  the  furface  rf  th<-  liquor  and  tise  cover 
^ould.  however,  be  fufTicient  to  prcvcat  the  contents  fiom  boiling  up 
jmo  tiic  wurm. — Enx. 
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from  the  middle  of  each  of  which  a  tube  proje6ls ;  the  one,  o, 
in  the  upper  cover,  is  deftincd  for  receiving  the  beak  of  the 
flill."  From  the  under  one  the  condenled  vapo'ir  flows  into 
the  lower  veflel.  The  cop])cr  box  p  pafles  through  the 
oblique-lyin"'  cull;  or  veird  q,  and  projccls  fome  inches  be- 
yond both  its  ends,  in  order  to  receive  the  covers.  The  box 
*may  be  cleaned  without  anv  difficulty:  the  expenfe  of  it  will 
not  be  one-half  that  of  9  worm,  and  yet  it  will  an  Twer  the 
purpofe  of  the  latter  complctelv. 

When  you  proceed  to  diitiUation,  the  veflel  mav  be  filled 
half  a  foot  above  the  upper  tube  h,  and  at  the  fame  time 
that  tube  may  be  conne<^ed  with  the  tube  i,  by  flipping  their 
ends  into  each  other.  The  fire  made  in  the  furnace  will  thea 
exercife  an  equal  action  on  all  fides  :  the  heat  proceeds  through 
the  tube  g  into  the  upper  draught  tubeA;  both  tubes,  as 
well  as  the  furnace,  are  completely  furrounded  by  the  fluid; 
and  the  advantage  of  this  apparatus  in  regard  to  the  faving 
of  fuel  may  be  readily  conceived,  as  that  in  the  furnace  can 
have  no  action  but  on  the  fluid,  and  as  the  heat  which  paflcs 
through  the  tubes  is  applied  to  the  hmo.  purpofe.  If  we  cal- 
culate, on  the  other  hand,  how  much  fuel  is  neceflary  be- 
fore the  thick  brickwork  of  common  flills  can  be  fufficiently 
heatedj  and  how  much  heat  is  loft  without  being  able  to 
exercife  any  aftion  on  the  ftill  itfelf,  the  advantage  of  this 
apparatus  will  be  placed  beyond  all  doubt. 

If  fo  much  of  the  diftilled  liquor  has  pafled  over  as  to  con- 
vince one  that  the  tube  Id  can  no  longer  be  completely  fur- 
rounded  with  the  liqu'd,  but  that  it  niuft  lie  above  yt;  in  that 
cafe  it  will  be  neceflary,  in  order  that  the  afcending  vapour 
may  not  be  dilated  too  much  bv  fuperfluous  heat,  to  remove 
the  connecting  tube  i,  by  which  means  the  communication 
between  the  upper  tube  and  the  furnace  is  intercepted. 

One  defeft,  wdiich  this  apparatus  has  in  common  with 
the  ufual  flill,  is,  that  the  grams  and  flimy  parts  burn  very 
eafily  in  the  diliillation  of  Ipirits  from  corn;  yet  one  might 
think  that  this  fault  would  not  take  place  in  this  apj)aratus 
to  the  fame  extent  as  in  the  connnon  way  of  applving  the 
lire.  The  grains,  on  account  of  their  gravity,  fink  to  the  bot- 
tom, on  which,  i;i  the  couunon  flill,  the  fire  can  exercife  the 
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/Iron^cft  a(Slion  ;  whereas  in  this  ftill  the  bottom  of  the  veflcl 
is  expolecl  to  the  lead  heat,  anJ,  confequently,  is  better  fe- 
eurcJ  from  burning.  It  ho\vc\\.r  cannot  be  denied,  that 
by  the  heat  of  the  furnact-  the  burning. fometinies  may  take 
place,  efpecialiy  V  hen  fufi'icient  caution  is  not  obferved  in 
managing  the  fire.  Might  not  this  fault  be  remedied  by 
coatihg'the  furnace  with  a  fliorht  covering  of  flichtlv  burnt 
play  or  of  plafter  Or  gypfuni,  which,  as  they  can  hold  a  great 
(deal  oi  water,  would  guard  againit  burning  without  inter- 
rupting much  the  aclion  of  the  heat  on  the  lluid  ? 

HeBiJlcation  of  Spirit  of  IVitie  by  the  IVatsr-Bath. 

The  apparatus  defined  for  this  puqiofe  is  alnioft  thf  fame 
in  the  principal  parts  as  the  above,  only  thai  during  diftilla- 
tion  the  fire  cannot  a£l  immediately  on  the  fluid,  but  the 
fluid  receives  the  heat  ncccflTary  for  its  converfion  into  ileam 
through  the  medium  of  water  brought  to  a  ftate  of  ebullition 
by  the  fire.  As,  in  diftilling  fpirit  uf  wine  made  from  corn 
fpirit,  thedegrceof  heat  cannot  be  fo  accurately  graduated  as 
to  prevent  the  rifing  of  aqueous  vapour,  which  again  renders 
the  diltilled  liquor  impure,  the  advantacreous  emplovment  of 
the  walcr-bath  was  long  ago  thought  of,  by  which  the  highcft 
pofiible  degree  of  heat  (hort  of  that  of  boilinsj  water  can  be 
obtaijicd.  Dcmachv  propoled  for  this  purpofe  a  copper  kettle 
filled  with  water,  in  which  the  Hill  was  fufpended.  But  it 
may  be  readily  fecn,  that  a  much  larger  furnace  than  com- 
mon would  be  neceflary  for  this  purpofe,  and  confequently 
^  larger  proportion  of  fuel  ;  I  Ihall  therefore  defcribe  an  ap- 
paratus deftined  chieflv  to  promote  a  faving  of  fuel,  and 
which,  1  am  perfuaded,  is  in  nothing  inferior  to  that  pro- 
pofcd  by  Demachy. 

I'ig.  Z.  rcprefents  the  apparatus  without  the  cooling  part, 
Y,hich  is  entirely  the  fame  as  that  alreadv  defcribed  for  limple 
tlidillation.  A  is  a  v^ooden  velVel  bound  round  with  iron 
hoops,  to  the  bottom  of  which  is  faltcned  the  bcforc-defcribed 
furnace  r,  with  the  aih-hole /",  and  the  tube  which  fervcs  for 
introducing  the  fuel,  only  that  it  is  not  applied  to  the  middle 
but  to  the  tide  of  the  velVel.  The  tube  g g,  dcdincd  to  af- 
ford a  pallage  to  the  air,  n.^d  to  convey  off  tlie  liuokc,  does  not 
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Confift,  as  in  the  former  apparatus,  of  tliree  pieces,  but  of  one 
whole,  which  does  not  pafs  direftly  through  the  fide  oppo- 
fite  to  that  where  the  fuel  is  fupplicd,  but  extends  at  mod 
only  to  two-thirds  of  the  \\iuth  of  the  veflel,  where,  by 
means  of  a  knee,  it  turns  up,  and,  by  a  fecond  knee,  is 
brought  back  to  the  other  fKle.  The  whole  furnace  occu- 
pies,  in  general,  only  one-hall  of  the  bottom  of  the  velfel^ 
and  is  c<]ual  in  height  to  only  one- fourth  of  that  of  the 
veHel. 

Over  the  furnace  there  is  a  copper  box  b^  which  occupied 
nearly  two-thirds  of  tlie  diameter  of  the  velTel,  as  if  in  a  lemi- 
circle,  and  completely  covers  the  furnace  as  well  as  the  tubes. 
Its  height  is  about  two-fevenths  of  that  of  the  veflel.  Strictly 
fpeaking,  it  has  only  one  fide ;  for  the  reft  are  formed  by  the 
fides  of  the  veflTcl.  From  the  upper  part  of  it  there  proceeds 
a  fmaller  longifli  box,  c,  which  pafles  through  the  fide  of  the" 
veffel,  and  the  upper  part  of  which  above  the  veflel  is  open* 
In  the  laft  place,  on  that  part  of  the  bottom  of  the  vcflei 
covered  by  the  box  there  is  a  cock,  h,  which  ferves  for  con- 
veying off  the  water.  The  remainmg  parts  of  the  apparatus 
are  not  different  from  thofe  of  that  above  defcribed. 

When  you  proceed  to  diftillation,  the  box  is  cornpletely 
filled  with  water  through  the  part  that  protrudes  beyond  the 
veflel ;  and  when  the  water  has  been  brought  to  a  ftate  of 
ebullition  by  the  furnace,  it  can  communicate  to  the  fpirit 
of  wine  the  heat  neceflary  for  converting  it  into  vapour.  If 
you  are  defirous,  however,  to  carry  on  the  operation  with  a^^ 
much  accuracy  as  poftible,  it  will  be  neceflary  to  introduce  a 
thermometer  into  the  box  t-,  which  is  open  without;  for,  as  the 
fpirit  of  wine  boils  at  165  degrees  of  Fahrenheit,  and  water  re- 
quires 312,  the  heat  of  the  boiling  water  will  be  fuflicient  ta 
raifc  the  watery  particles,  though  the  fluid  in  the  veflel  will 
not  acquire  that  temperature.  It  will  be  moft  advantageous 
to  maintain  the  heat  till  ihe  thermometer  indicates  from  17a 
to  175  degrees.  If  tliis  degree  of  heat  t)e  continued  without 
fuffering  it,  by  ciirelefluefs,  to  be  raifed  higher,  the  fpirit  of 
wine,  by  the  firft  re6titicati(wi,  will  be  prettv  pure,  and  free 
from  water ;  but  it  is  neceflary,  towards  the  end  of  the  diftil- 
lation, to  ftrengthcn  a  little  the  degree  of  heat,  as,  without 
7  this 
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this  precaution,  the  laft  fpirit  of  wine  that  pafles  over  would 
be  rendered  impure  by  more  or  lets  water. 

In  common,  corn  fpirit  has  an  nnpleafant  fmell  and  tafte, 
the  primary  caufe  of  which  is  carclefi  management  of  the  fire 
during  the  firft  diitillation  as  well  as  during  the  reftification  ; 
as  by  tlicfc  means,  in  the  firft  difiillalion  in  particular,  the 
grains  readily  become  burnt,  and  confequently  communicate 
that  tarte  and  fmell  to  the  dillilled  liquor.  The  dccompofition 
of  the  gelatinous  matter  of  the  grain  feems  alfo  to  contri- 
bute to  this  dcfecl.  The  addition  of  li.xivious  falls,  chalk, 
or  charcoal,  during  the  redlification,  is  the  befl;  means  to 
improve  fpirits  which  have  been  hurt  in  this  manner. 

I  am  however  of  opinion,  that  it  is  pofliblc  to  prefervc 
the  corn  fpirit  in  a  perfect  flatc  durins;  the  firft  diftillation. 
The  fault  generally  lies  in  the  fermentation  of  the  wafli  being 
too  long  continued.  In  general,  the  diftillation  is  not  begun 
till  the  fermenting  liquor  throws  up  no  more  bubbles,  and 
fhows  itfelf  perfectly  tranfparcnt  under  the  fcum  :  but  it  has 
been  confirmed  by  feveral  experiments,  that  the  com  fpirit 
is  obtained  ftrongeft,  and  in  the  greatefi;  abundance,  when 
the  mixture  is  fubierted  to  diftillation  in  its  hitrheft  de2;ree  of 
fermentation.  If  the  fermentation  be  fuffered  to  obtain  its 
ittmoft  term  completely,  a  quantity  of  vinegar  will  be  formed^ 
which  not  only  contributes  a  great  deal  to  give  the  liquor  an 
unpleafant  taftc,  but  aiStuallv  occafions  a  confiderable  lofs  of 
the  faccharinc  matter  neceflary  for  the  production  of  fpirit  of 
wine. 


VII.  On  the  Prcpiirat'ion  of  Andycr  P'iirn[/h,  and  the  App!i->- 
cation  of  it  to  different  Kinds  of  Jiained  ff-ood.  By  Nils 
NystuuM,  A^'Jbecary  of  Norrk'-'ping*. 


A: 


.8  furniture  of  foreign  wood  is  in  general  expenfive,  the 
ufeof  the  indigenous  kinds  ofwoofl  ought  not  to  be  ncglcc-^ed, 
cfpceiar.y  when  tiicv  arc  of  a  coinpacl:  texJure,  have  u  fine 
orain,  and  are  fuhicientlv  hard.     Furniture  made  of  thefc 
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kinds  of  wood,  after  it  has  been  well  poliflicd,  may  be  ftained 
ofdiHerent  colours,  and  then  done  over  with  linfeed  oil  and 
amber  varnifli. 

As  my  principal  view,  however,  was  to  try  in  what 
manner  difTerent  kinds  of  wood  could  be  Ilained  fo  as  to  re- 
tain their  colour  longcft,  and  in  what  manner  mahogany 
could  be  beft  imitated,  I  applied  fuch  a  compofition  as  I 
thought  would  beft  anfwer  the  purpofe  on  the  twelve  follow- 
ing kinds  of  wood;  v'fz,.  elm,  oak,  red  and  white  beech, 
maple,  pear-tree,  wild  hawthorn,  white  beam -tree,  afli, 
.  alder,  birch,  and  pine.  Of  thefe,  the  maple,  birch,  alder, 
and  white  beech,  when  ftained  with  a  folution  of  iron,  had 
the  greateft  refeniblanee  to  mahogany.  The  appearance  of 
the  other  kinds  was  various,  according  to  the  divcrfity  of 
their  colour  and  veins,  and  according  as  they  were  more  or 
lefs  porous,  and  imbibed  a  greater  or  Icfs  quantity  of  the 
ftain. 

The  amber  varnifli  prepared  in  different  places  is  not  al- 
ways of  equal  goodnefs.  This  is  owing  to  two  caufes : 
ift.  The  carelefs  manner  in  which  the  amber  is  melted; 
ad,  Becaufe  the  linfeed  oil,  being  too  much  or  too  little 
boiled,  acquires,  in  a  greater  or  lefs  degree,  a  drying  pro- 
perty. A  proof  of  amber  varnifti  being  good,  is,  if,  when 
applied  on  anv  article  in  an  apartment  of  the  conmion  tem- 
perature, it  becomes  dry  within  from  twelve  to  twenty-four 
hours. 

By  the  experiments  which  I  made,  I  have  found  that  the 
following  procefs  for  preparing  it  is  the  beft  : — Put  pounded 
and  lifted  amber  into  a  pan  of  caft  iron  with  a  flat  bot- 
tom, and  let  the  amber  be  fpread  out  at  moft  to  the  thick- 
nefs  of  an  inch.  Place  the  pan  in  an  upright  pofition  over 
an  uniform  coal  fire,  and  let  it  remain  till  the  amber  ful'es 
and  becomes  liquid;  then  pour  it  out  on  a  cold  jilate  of 
copper  or  iron.  When  the  amber  has  cooled,  break  it  into 
pieces  ;  and  if  it  has  a  bright  blackifli-brown  appearance  oa 
the  frafture,  and  weigiis  about  one-half  of  what  it  did  before 
being  melted,  you  may  be  certain  that  it  is  proper  for  the 
intended  purpofe.  Particular  attention  muft  be  paid  to  this 
circumllance  ;  for,  if  the  amber  is  fufed  loo  little,  fo  that  part 
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of  it  remains  unmelted,  it  will  not  be  diflblved  by  the  var- 
nifli ;  and  if"  the  operation  be  performed  with  a  continued 
and  ftrong  heat,  it  will  be  burnt  and  unfit  for  ufe. 

Wiien  the  amber  is  kept  over  a  weak  fire  it  will  not 
melt,  but  becomes  a  fort  of  blackifh  brown  incruftation, 
which  alfo  may  be  employed  for  varnifti  provided  it  has  not 
btren  loo  much  or  too  liiilc  evaporated  :  it  will  be  in  the  beft 
condition  when  you  obtain  half  a  pound  from  a  pound.  If 
the  amber  is  too  little  evaporated,  it  muft  be  again  put  into 
the  pan  till  it  be  reduced  to  the  proper  weight.  The  fame 
thing  is  to  be  obferved  when  you  melt  it;  but  the  parts  which 
Cire  not  fufed  muft  be  picked  out,  in  order  to  be  afterwards 
alfo  melted. 

I  have  found  that  a  pan  with  a  flat  bottom  is  better  than 
one  with  a  round  bottom,  becaufe  the  melting  or  evapora- 
tion is  effected  fooncr  in  the  former  than  in  the  latter;  for 
in  the  latter  the  amber  lies  thick  in  the  middle,  and  is  burnt 
at  the  bottom  and  fides  before  it  can  be  brought  to  melt  or 
evaporate. 

It  is  not  neceflTary,  for  making  varnifli,  to  pick  out  pure 
and  tranfparent  amber,  but  only  the  common  yellow  fmall 
fragments,  which  n)ay  be  procured  for  half  the  price  of  that 
in  lumps.  The  earthy  part,  which  is  found  in  amber  not  of 
the  cleareft  kind,  feparates  itfelf  from  the  warm  varnifh  when 
it  is  fufi'ercd  to  ftand  fome  time  btfjre  it  is  decanted. 

Melbod  of  preparing  Linfced-Oil  Varnijb. 

One  pound  of  well  pulverifed  and  fifted  litharge,  four  ounces 
of  finely  pounded  white  vitriol,  and  one  quart  of  linfeed  oil. 
Put  thefe  ingredients  into  an  iron  pan  of  fuch  a  fize  that  it 
may  be  only  half  full ;  mix  them  well  together,  and  boil 
them  till  all  the  moifture  is  evaporated,  which  may  be  known 
by  a  pellicle  being  formed  on  the  furface,  or  by  the  barrel 
of  a  quill  burfting  when  ihruft  to  the  bottom  of  the  boiling 
varnifli.  Then  take  it  from  the  fire  and  pour  off  the  clear 
liquid,  taking  care  to  keep  back  the  thick  part  which  has 
depofited  itlelf  at  the  bottom.  While  botiing,  it  nuitl  be 
ftlrred  feveral  times  round,  that  thelitharocmay  not  fall  to  the 
bottom;  but  you  muft  not  flir  it  conftantly,  elfe  fupertluous 
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litharge  would  be  difTolved,  and  the  varnifh  become  too 
thick. 

Tile  compofition  of  amber  varnifli  confifts  of  half  a  pound 
of  melted  or  roaftcd  amber,  one  pound  and  a  half  of  linfeed- 
oil  varnifh,  and  two  pounds  of  turpentine  oil.  The  amber 
and  linfeed-oil  varnifli  are  to  be  mixed  together  in  a  deep 
caft-iron  pan,  of  fuch  a  fize  as  to  be  only  one-third  full,  and 
to  be  kept  over  a  flow  fire  till  the  amber  is  difTolved,  which 
may  be  know^i  by  its  fwelling  up  :  the  operator,  therefore, 
mufl  have  at  hand  a  large  copper  or  iron  vefl'el,  that  the  var- 
nifh may  be  held  over  it  in  cafe  it  fliould  rife  above  the  fides 
of  the  pan,  and  to  prevent  the  lofs  that  v»ould  thereby  be 
occafioned.  When  the  varnifh  is  difTolved,  the  pan  mufl  be 
taken  from  the  fire ;  and  when  the  mixture  has  cooled,  the 
turpentine  oil  is  to  be  poured  into  it,  continually  ftirring  it. 
Then  let  it  fland  fome  time,  that  the  coarfe  undifTolved  par- 
ticles may  dcpofit  themfelves  at  the  bottom ;  after  which 
pour  ofT  the  clear  varnifli,  and,  having  flrained  it  through  a 
piece  of  linen,  put  it  into  bottles  for  ufe. 

In  boiling  the  varnifli,  care  muft  be  taken  that  it  may  not 
boil  over  or  catch  fire.  Should  this  happen  to  be  the  cafe, 
it  muft  not  be  extinguiflied  by  water  \  for  this  mode  would 
occafion  fuch  a  fputtering,  that  the  operator  would  be  in 
danger  of  having  his  face  befpattered  with  the  boiling  varnifli. 
The  befl  method,  therefore,  is  to  cover  the  vefTel  in  fuch  a 
manner  as  to  exclude  the  air,  and  with  any  thing  that  may 
be  at  hand,  fuch  as  a  piece  of  wood,  plate  of  iron,  or  any 
thing  elfe  that  may  cover  the  veflTel  and  extinguifli  the  flame. 

T.  Iron  Sila'in. 

Eicrht  ounces  of  iron-filino;s  and  thirty-two  ounces  of 
common  aquafortis.  The  aquafortis  mufl  firfi:  be  mixed 
with  fixteen  ounces  of  water  in  a  ftone  jar,  and  then  a  few 
of  the  filings  are  to  be  added,  and  well  ftirred  round  with  an 
iron  or  wooden  fpatula.  This  preparation  muft  be  made  in 
a  chimney,  becaufe  the  folution  is  attended  with  heat,  etTer- 
vefcence,  and  the  difengagement  of  noxious  vapours  :  it  is  of 
importance,  alio,  that  the  jar  fhould  be  of  fuch  a  fize  as  to 
prevent  the  matter  from  running  over.  After  the  greater  part 
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of  the  iron  has  been  diirolved  in  this  manner,  thefolution  will 
be  (;f  a  yellowifii  brown  colour.  As  loon  as  the  mixture  has 
cooled,  pour  it  into  a  bottle  placed  in  a  pan,  and  let  it  (land  a 
day  or  two,  without  being  corked,  over  a  warm  ftove;  during 
which  time  {hake  the  bottle  tVcfjucntly.  The  bottle  being  then 
fuffered  to  cool,  pour  into  it  one  pound  three  quarters  of  river 
water,  ftirrin<>-  it  well  round,  and  leave  it  at  reft  for  a  few- 
minutes  till  the  undiOolved  part  finks  to  the  bottom  :  then 
pour  the  folution  inio  another  bottle,  and  cork  it  up  for  ufe. 

When  this  prcpnration  has  been  carefully  made  according 
to  the  above  directions,  you  obtain  a  yellowilh  brown  folu- 
tion, which  mav  be  employed  for  ftaining.  In  cafe  too 
much  water,  however,  has  been  at  firft  employed,  or  too 
weak  aquafortis,  the  colour  becomes  dark  brown;  and  there- 
fore the  addition  of  the  aquafortis  muft  be  increafed  in  that 
proportion  which  the  folution  requires,  obferving  the  above 
rules. 

This  {lain  mav  be  applied  to  all  kinds  of  wood  except  oak, 
which  contains  too  much  altringent  matter,  and  therefore  on 
the  firft  application  becomes  ahnoft  black.  It  communicates 
to  the  various  kinds  of  wood  different  colours,  according  as  it 
is  applied  in  greater  or  lefs  quantity ;  fuch  as  yellow,  ycl- 
lowifli  brown,  and  dark  brown,  with  reddilh  brown  firipes 
or  fjiots. 

As  far  as  I  have  been  able  to  afcertain  by  experience, 
this  llain  is  one  of  the  moft  durable;  it  withfiands  the  air 
and  rays  of  the  fun  without  changing  its  colour.  I  have  fpc- 
cimens  of  it  which  have  been  expofcd  four  years  continually 
to  the  fun  and  air,  without  their  colour  being  altered. 

:;.  Brazil  Hood  Stain. 

Ki'j^ht  ounces  of  real  Brazil  wood,  four  ounces  of  alum, 
and  four  ounces  of  finely  pounded  reddle  or  red  ochre.  Pour 
over  this  mixture  a  proper  quantity  of  water;  and,  having  fuf- 
fered it  to  remain  in  that  ftate  twenty-four  hours,  boil  it  to 
a  fourth  part;  then  Itrain  it  through  a  piece  of  linen  cloth, 
and  preferve  it  in  a  glafs  bottle  for  ufe. 

If  one  pound  of  the  (lain  No.  i.  be  diluted  with  three 
pounds  of  water,  immcife  foine  pieces  of  wood  in  it,  and 
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depofit  the  whole  hi  a  warm  place:  the  wood  will  imbibe 
the  liquid  to  the  depth  of  a  c[uaiter  of  an  inch,  and  in  the 
foft  parts  of  the  wood  it  will  penetrate  ftill  furiher. 

It  mud  however  be  remarked,  that  the  ftaining  liquor 
mull  be  diluted  with  a  greater  or  lefs  quantity  of  water,  ac- 
cording as  the  wood-is  darker  or  whiter,  more  or  leis  altrin- 
gent.  The  wood  mult  often  be  turned,  aiul  care  mult  be 
taken  that  it  may  acquire  an  uniform  and  proper  colour; 
after  which  it  may  be  taken  out  and  dried. 

The  like  proeefs  muft  be  followed  when  the  ftain  No.  2. 
is  emploved,  only  that  the  fame  attention  is  not  neceflary  in 
regard  to  obtaining  an  uniformity  of  colour.  This  mode, 
however,  can  be  uled  only  on  a  fmall  Icale. 

^Icthod  of  J  laming  Articles  of  IVhite  JVood  zulth  the  ahove 
Compounds. 

Rub  the  (lain  No.  i.  over  the  wood  with  a  piece  of  fponge 
five  or  fix  times  till  it  acquire  a  proper  mahogany  colour. 
While  the  liquor  is  applied,  fliake  it  or  flir  it  carefuilv  round, 
that  the  iron  ochre,  which  has  depofitcd  itfelf  at  the  bottom, 
may  be  well  mixed  with  the  ferruginous  foluiion  that  (tands 
over  it;  and  between  each  application  of  the  liquid  the  wood 
mull  be  fulfered  to  become  thoroughly  dry.  After  this,  it 
mull  be  rubbed  over  once  or  twice  with  linieed  oil,  letting  it 
dry  before  the  oil  is  applied  the  fecond  time.  The  more  the 
wood  is  foaked  with  linfeed  oil,  fo  much  the  better;  as  in 
that  cafe  it  docs  not  imbibe  fo  much  of  the  amber  varnifli, 
which  only  depofits  itfelf  on  the  furface,  and  gives  it  a  bright 
appearance. 

When  the  wood  has  been  thus  rubbed  over,  and  well  dried, 
the  amber  varnilh  mull  be  applied  in  an  uniform  manner 
with  a  fponge  once  or  twice,  or  until  it  ac(|uires  a  fmooth 
Ihining  furface.  If  the  wood  has  been  well  done  over  with 
linfeed  oil,  one  application  of  the  varnilh  only  will  be  neccf- 
fary ;  but  on  bedlieads,  chefts  of  drawers,  chairs  and  other 
furniture  which  are  expofcd  to  more  ufe,  it  nmfl.  be  applied 
feveral  times,  and  e;ich  time  they  mull  be  well  dried. 

Alter  the  application  of  the  varnilli,  if  anv  inecjualities  or 
lumps  appear,  they  may  be  removed,  after  the  article  is  dry, 
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6y  means  of  a  carpenter's  rulh,  and  a  fredi  coating  of  varniih 
applied  to  the  place.  For  applying  the  varnifb,  I  have  found 
it  mofl  convenient  to  ufe  a  fponge ;  as  by  thcfe  means  it  can 
be  laid  on  in  a  much  more  uniform  manne.r  than  by  a 
painler'sJaruHi,  which,  for  the  moll  part,  leaves  ftripes  or 
loofe  hairs  behind  it.  The  fponge  with  which  the  varniih 
is  laid  on,  muft,  between  each  application,  be  well  (hut  up 
in  a  wide-mouthed  bottle,  that  the  varnifh  it  has  imbilxd 
may  not  be  dried  by  the  air,  which  would  render  it  hard, 
and  unfit  for  ufe. 

The  fame  procefs  is  to  be  followed  with  the  (lain  No.  3. 
When  applied  to  knotty  birch  wood  or  alder,  the  wood  be- 
comes undulated,  becaufe  the  liquor  extends  itfelf  more  crofs- 
wife.  The  cafe  is  the  fame  with  fat  and  knotty  pine  wood 
or  fir;  for  the  refi nous  fpots  do  not  fo  flrongly  attraft  the 
ilain  as  the  other  parts.  This,  however,  makes  the  appear- 
ance of  the  wood  not  difagreeable. 

The  amber  varnifli  may  be  applied  alfo  over  almoH:  all  oil 
colours  except  blue,  which  it  would  change  to  green.  It  is 
attended  with  this  advantage,  that  it  never  cracks ;  as  is  the 
cafe  in  general  with  lack  varniflics,  and  thofc  prepared  with 
fpirit  of  wine. 

I  have  found,  alfo,  that  this  varnifh  is  proper  for  being  ap- 
plied on  real  gilding,  becaufe  it  makes  no  perceptible  altera- 
tion in  the  colour;  cfpecially  when  laid  on  thin,  and  in  an 
uniform  manner.  This  obje6l  alfo  is  obtained,  that  the 
gilding  may  be  cleaned  by  means  of  fpirit  of  w  ine,  or  of 
foap  and  water,  without  fuflaining  any  injury.  For  falfe 
gilding,  however,  it  is  improper;  as  it  attacks  it,  and  makes 
it  rufly  and  green. 

I  have  applied  this  varnifli,  in  tlie  above  manner,  to  bed- 
pofts,  drawers,  tables,  and  chairs,  which  at  the  end  of  two 
vears  were  little  or  nothing  changed  in  their  appearance. 
When  this  varnifii  has  become  perfectly  dry  and  hard,  it 
withflands  boiling  heat  and  friiHioii ;  and  does  not  lole  its 
fplcndour  bv  the  courfc  of  time,  unlefs  rubbed  or  fcoured 
with  lan<l.  It  prevents  ink,  or  any  other  coloured  liquid  that 
may  be  fpilt  on  lurnilurc,  from  penetrating  into  the  wood, 
and  caufes  ftains  to  be  oafily  removed  by  wafliing  with  water. 
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On  this  account,  it  is  very  proper  for  being  applied  on  arti- 
cles of  mahogany.  It  renders  the  foft  kinds  of  wood  much 
harder  at  the  furfacc. 

This  varnifli  ufed  in  this  manner  would  not  be  expenfive, 
as  eight  ounces  of  it  is  fufticient  for  a  common  card-table. 
Should  the  table  be  fcratchcd,  the  injured  part  may  be  eafily 
repaired  by  a  new  coating  of  varnifli ;  and  if  it  be  new  var- 
niflied  every  four  or  fi\e  years,  it  will  always  retain  a  beau- 
tiful and  bright  appearance. 

Tables  and  other  flat  articles  which  require  a  great  deal 
of  polifliing,  when  the  fiaia  and  linfeed  oil  have  been  ap- 
plied, may  be  rubbed  with  a  piece  of  pumice  ftone  before 
they  are  done  over  with  the  varnifli.  This  pumice  ftone 
mull  be  made  flat  on  one  fide,  and  muft  be  free  from  fand, 
fo  as  not  to  fcratch  the  wood.  As  the  fofter  kinds  of  wood 
fwell  up,  for  the  mofl:  part,  when  the  ftain  is  applied,  and 
lofe  their  fmoothncfs,  rubbing  them  in  the  above  manner 
with  pumice  ftone  is  the  more  necefl'ary. 


VIII.  Comparative  V'leiu  of  fome  dangerous  Difeafes,fuppofed 
to  he  Gccajioned  hy  InfeBs,  ivh'ich  prevail  in  Sweden,  ^^f- 
Jia,  Siberia,  and  the  adjacent  Countries, 
[Coiicludod  fioni  Pa^e  144.] 


HE  late  Dr.  J.J.  Lerclie,  of  Peterfburgh,  communi- 
cated to  me  the  following  account  of  fome  peftilential  dif- 
eafcs  which  manifcft  themfelves  in  the  marfliy  diftridls 
around  that  city  and  in  other  places  during  dry  fummcrs, 
and  which  appear  to  me  to  be  ot  the  fame  nature  as  the 
Siberian  dlfeafe  before  mentioned.  F.ut  that  I  may  not  be 
accufcd  of  endeavouring  to  pervert  facts  for  the  purpofe  of 
fiipporting  niv  own  opinions,  I  fliall  here  give  the  author's 
own  words  : 

"  In  the  year  I75<^,  a  verv  iu)t  dry  fumrncr,  unhealthful 
fur  men  as  well  as  cattle,  took  place  alter  a  very  unhealthful 
winter.  The  direafe  which  tlie!i  prevailed  continued  till  tlie 
harveft,  and  extended  on  one  fide  to  Molcow,  and  on  the 
other  to  Livonia  and  through  Finland.  As  foon  as  the  fenate 
were  informed  of  it,   Cundoidc,  phyficiau  to  the  court,  was 
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ordered  to  difpatch  phyficians  and  furgeons  to  thofe  places 
where  their  prefence  was  inolt  neceflary.     The  chief  com- 
plaint was  refpecling  the  mortality  among  the  cattle;  but  in 
feme  places  men  and  women  were  feized  with  the  diforder, 
and  flied  fnddcnly.     I  was  obliged,  therefore,   to  fet  out  in 
all  hade  on  the  26lh  of  July,    accompanied  by  Chemnitz 
the  furgeon,  for  the  village  Tfchudowo,   at  the  diftance  of 
ii6  werrts  from  Pcterfburgh,  where  we  arrived  next  day. 
On   inquiry,   we  learned  from   enfign  Solopof,    who  com- 
manded the  poft-people  in  that  diftricl,  that,   fince  the  J7th 
of  June,  feven  perfons  had  died,  in  the  courfe  of  from  two  to 
four  days,   with  boils  and  tumours,  and  that  two  were  flill 
exceedingly  ill :  that,  on  account  of  the  dryncfs  of  the  land, 
fcveral  cows,  but  particularly  horfcs,  had  died  alfo.     On  re- 
ceiving this  intelligence,  we  caufed  the  road  on  each  fide  of 
the  village  to  be  barricadoed  with  planks,  eftabliflied  guards 
at  the  barriers,  and  obliged  the  jiofl;  and  other  travellers  to  pafs 
round  over  the  fields  to  the  next  ftation.   We  then  entered  the 
village  to  vifit  the  fick,  and  found  that  one  pcrfon  had  died  in 
the  night-time  with  carbuncles  on  the  neck  and  legs.     A 
woman  who  had  a  large  carbuncle  on  her  face  was  Hill  alive. 
In  the  courfe  of  about  a  month,  four  cows  and  tweuty-eight 
horfes  had  died,  all  of  which  had  tumours  on  the  neck,  breaft, 
belly,  or  fcrotum.     I  deiircd  an  oHiccr  and  twcntv  foldiers  to 
keep  rtrict  watch,  in  order  to  prevent  all  communication  be- 
tween the  village  and  the  neighbourhood ;  and  we  then  took 
up  our  quarters  on  the  rivulet  called  Keretz,  in  a  houfe  be- 
longing to  fielJ-marflial  Albrecht,  which  was  then  unoccu- 
pied.    In  a  little  time  feveral  more  were  attacked  by  the  like 
affe«flions,  and  died  in  the  courfe  of  one  or  two  days.     Thoy 
all  had  tumours  on  their  neek,  brcaft,  and  head,  with  black 
blifters  like  real  carbuncles ;  but  we  obferved  in  none  of  them 
either  cold  or  heat :  their  pulfe  was  fcarcely  perceptible ;  they 
lay  fome  time  fenfelefs,  and  then  expired. 

"  As  the  difeafe  now  began  to  extend  itfelf  to  the  neish- 
bouring  villages,  I  fcnl  for  more  foldiers,  and  the  fcnate  dif- 
])atchcd  lieutenant  De  Cominges  with  twcntv  men.  The 
poft-ftage  at  the  diftance  of  a  werit  and  a  half  from  u9, 
where  there  were  twenty  people  and  thirty  horfes,  appeared 
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to  be  in  the  greateft  clanger.  As  the  people  and  Horfes  bei>;ari 
to  he  attacked  with  the  hke  fynipton,-.  and  to  drop  ofl,  no 
time  was  to  he  !o(t ;  we  theret'^rc  orderea  the  peo|:.ie  and 
horfes  to  '.0  removed  lo  the  woods,  and  to  be  clofely  guarded. 
Travellers  were  obliged  to  proceed,  without  (ioppii.g,  to  the 
next  ftage ;  and  in  confcquence  of  a  reprefc-ntaiion  made  by 
us  on  tile  fubject,  the  whole  road  from  Novogniod  to  Ccterf- 
burgh  was  afterwards  (lopped,  fo  that  travellers  were  forced"" 
to  purfiie  the  old  road  to  Novogorod  by  Krafnoe  elo.  The 
prevtutitig  of  all  intereourfe  with  the  lurroundiug  country 
feemed  the  iiioru  necellary,  a.s  in  other  places,  fncli  asToina, 
Luban,  and  from  Sofujnilcoi  to  Novogorod,  feveral  horico  and. 
fome  men  had  already  died.  Tiie  road  alfo  by  Ifchorsi  and 
Novogorod  was  itopped  ;  and  this  circumltance  occalioned 
great  alarm  at  i^pterfburgli.  Lieutenant  Frevman,at  Kehora, 
filtered  no  ])err(;n  from  us  to  approach  that  place  ;  and  would 
not  receive  our  report,  till  we  fcnt  a  iubaltern  to  repreft-nt  to 
him  the  nectinty  of  fcndiiig  oif  our  information;  which  he 
at  la(t  did,  but  not  till  he  had  employed  the  j  ['ccautions  ufed 
in  regard  to  letters  from  places  where  peililential  difeafes 
prevail,  fuch  as  fumigating  them  and  drawing  them  through 
vinegar. 

"  As  all  the  means  propofed  for  checking  this  difeafc  were 
of  no  avail,  I  at  h'.ll  conceived  the  idea  of  laving  afitle  all 
other  medicines,  and  conlinino;  mvfeh  to  cinchona  alojie. 
This  remedy,  indeed,  produced  an  evident  change;  for  the 
mortality  f(;(in  after  ceafed.  The  patients  acquired  a  Itronger 
pulfe,  perfplration  and  evacuation  by  (tool  uerc  promoted, 
and  thev  foon  recovered  their  appetite.  The  tumours  in  the 
face  difappearetl,  and  the  carbuncles  dried  up  of  ♦hemfehcs. 
J  applied  to  them  neither  falvcs  nor  j)Ia[ters ;  for  I  clearly 
faw  that  thefc  tumours  would  not  be  ane6led  by  external 
menus:  velicatories  and  fcarificc:vi.')n  mnde  them  only  more 
diffii^ult  to  be  liealed.  At  leur'h  the  evd  ceafed  j  vet  i-arc 
was  taken  to  keep  the  difeafecl  lenarate  from  the  foinid,  and 
to  employ  all  the  other  preeaul.ona  ufual  in  the  time  of  the 
plague. 

"  On  clofer  examination,  I  found  that  all  h.ofe  attacked 
l^y  the  diteife,  without  exception,  had  itandled  or  touched. 

Vol.  \'II.  J  i  dileafcd 


Z4i  D'lfeafes  occajtoned  by  InJcEis 

dlfeafed  cattlcj  or  had  proceeded  incautioufly  In  interring 
them  :  hut  all  thofe  who  had  touched  the  cattle  were  not 
infefl;cd  ;  for  a  great  many  horfes  in  all  the  villages,  and  even 
inPeterfburgh  and  on  the  road  to  Peterhof,  died  with  the  like 
fymptoms.  Yet  in  fome  of  thefe  places  none  of  the  people 
were  attacked  by  the  difeafc.  In  Tfchudow,  however,  twenty- 
five  perfons  were  infcclcd,  of  whom  ten  recovered.  The  dlf- 
eafed never  communicated  the  infe6llon  to  anv  of  thofe  who 
attended  them,  or  lived  with  them ;  fo  that  the  difeafc  could 
be  no  plague;  nor  were  any  buboes  obferved  under  the 
.irm-pits,  or  in  any  of  the  olhcr  glandular  parts.  Of  our 
]ieople,  who  attended  the  fick  and  bound  up  their  fores,  not 
one  was  lnfe6led.  The  difeafc  at  length  began  to  difappear 
among  the  people;  and  about  the  20th  of  July,  when  a  con- 
fitlerable  quantity  of  rain  fell,  and  the  air  became  cooler, 
very  few  of  the  cattle  were  any  longer  fick  :  for  this  reafon, 
the  fenate  again  opened  the  roads  on  the  ifi:  of  Auguft,  and 
taufed  the  guards  to  he  removed.  Tfchudow,  \vhere  the 
difeafe  had  ceafed  among  the  people  about  the  iSth  of  July, 
continued  fllll  fluit  four  weeks  longer;  but  on  the  i6th  of 
Augufl  we  obtained  leave  to  return. 

*'  In  the  year  1761,  the  heat  during  fummer  was  cxcced- 
jngly  intenfe,  and  in  the  di(tricis  of  Narva,  Novojjorod,  and 
Kcxholm,  had  occafioned  a  mortality  among  the  cattle  lik« 
that  which  ufually  takes  place  during  hot  fummcrs  in  the 
inardiy  parts  of  Finland.  Some  of  the  people  alfo  were  in- 
fected with  exanthemata,  or  were  attacked  with  carbuncles, 
or  rather  gangrenous  tumours,  and  fome  of  them  died  fud- 
denly.  As  I  at  that  time  prefided  over  the  medical  depart- 
ment, I  difpatchcd,  by  command  of  the  fenate,  doctors  Kns 
and  Dahl,  together  with  fome  furgeons,  to  the  place  where 
the  diftemper  was  faid  to  prevail ;  but  about  the  beginning 
of  September  it  cntiielv  ceafed. 

"  In  the  month  of  July  1764,  information  was  brought 
to  the  fenate  from  the  diftriel  of  Jamburo:,  that  feveral  cattle 
had  died  on  the  Schepelow  ellate  ;  and  that  one  man  had 
been  attacked  by  the  difeafe,  and  died  fuddenlv.  When  this 
intelligence  was  commimicatcd  to  the  cmprefs,  flie  inmio- 
•liately  gave  orders  to  baron  TfeherkalTof,  prefidcnt  of  the 
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College  of  medicine,  to  fend  nie  thither,  as  had  been  the 
cafe  before  on  fimilar  occafions.  On  the  29th  of  July  the 
prefident  made  me  acquainted  with  this  order,  and  fent  for 
Chemnitz  the  furgeon.  We  fet  out  the  fame  day,  with  one 
of  the  medical  pupils  and  a  few  foldiers,  and  in  the  evening 
of  the  following  day  arrived  at  Ugoric,  the  place  of  our  de- 
ftinatinn.  T  fcnt  notice  of  our  arrival  to  Kudrawzof,  the 
commiflary  at  Jamburg,  who  had  firll  communicated  intel- 
ligence of  the  difeafe  having  broken  out,  and  who  joined  uS. 
the  day  following.  In  confcquence  of  falfe  information  given 
to  him  by  a  peafant,  Kudrawzof  had  fird  Hated,  that  after 
twenty-four  head  of  cattle  had  died,  a  farmer  named  Iwan 
Petrof  had  loll  his  horfe,  which  had  dropped  down  and  ex- 
pired as  he  was  riding  home  from  the  fields ;  that  the  farmer 
had  been  infefted  with  the  difeafe,  which  fliowed  itfelf  in 
livid  tumours  on  his  face  and  breaft,  and  that  he  had  died 
the  third  day  after.  We  learned,  however,  that  the  cafe  was 
fomewhat  different.  Petrof  had  indeed  loll  a  horfe,  which 
he  had  fent  with  his  fon  in  the  beginning  of  June  to  Narva, 
where  the  animal  died  :  Petrof  himfelf  had  walked  out  into 
the  fields  j  but  when  he  returned  his  eyes  were  fwelled,  and 
his  whole  face,  breaft,  and  flioulders,  being  foon  after  af- 
fected in  the  like  manner,  he  died  on  the  fifth  day.  From 
thefe  fymptoms  it  would  appear  that  his  diforder  was  a  ma- 
■  lignant  erj  lipelatous  fwelling  in  the  head,  which  became  ftill 
worfe  bceaufc  no  remedy  was  applied.  All  thefe  circum- 
liances  were  told  us  by  his  v.  ife  and  fonj  and  confirmed  by 
the  pricft  of  the  place.  The  difeafe,  therefore,  of  v.  hich  he 
jdied,  could  not  be  confidercd  as  infectious :  three  children 
whom  he  left,  together  with  their  mother,  were  in  perfe6£ 
health  ;  but  we  caufed  them  to  oblerve  the  neccQlu-y  pre- 
cautions for  eight  days. 

"  In  regard  to  the  diftempcr  among  the  cattle,  it  be^^an 
on  the  15th  of  June  in  three  places.  Twenty-two  horles 
and  two  cows  had  died  at  Ugorie,  three  horfes  at  Letofchez, 
and  five  fwine  at  Latzi,  The  fame  fymptoms  were  obferved 
on  all  thefe  aninialsj  viz.  tumours  on  the  neck,  bread,  and 
(lioulders,  or  under  the  belly.  They  had  all  died  fuddcnjy, 
and  moll  of  them  within  tv.cnty-four  hours  after  the  difcafei 
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had  made  its  appearance.  Only  two  of  the  horfes  attacked 
by  the  difeaftj  efcaped.  Tlie  peafanl?  had  fcariiied  all  th6 
tuniouis  with  a  red-hot  iron,  but  without  osiy  b-^netlt,  though 
that  procefs  had  been  ferviecable  on  former  occafions.  The 
difeafed  cattle  were  able  io  walk  about  till  the  lull  moment. 

*'  On  receiving  this  information  I  ordered  the  ftarofl:  to 
bring  tis  the  difeafed  cattle;  and  we  refol'.ed,  inilead  of  fca- 
rif)ii)g  the  tumours,  that  fetons  fliould  be  put  into  their 
breads,  that  tiiey  fliould  be  dri\en  about  till  they  perfpired, 
and  that  thev  fhould  then  be  curried  and  carefully  rubbed 
down.  This,  however,  was  not  attended  with  tite  defired 
effcft.  On  the'  7th  of  Auculi:  one  of  the  horfes  died  in  the 
iields  with  a  tumour  on  hi?  brcalt.  But  this  was  the  laft  t 
the  cool  '.vet  weather  wiiicli  now  t(Jok  place  contributed  in  a 
great  meafure  to'  put  an  end  to  the  malady ;  and  we  returned 
on  the  I  ith  of  Auguft. 

'^  The  great  heat  of  the  fummcr  in  the  vear  1/65  occa- 
fioned  a  mortality  among  the  cattle  in  feveral  place?,  but 
chiefly  in  the  neighbourhood  of  Peterlburgh.  One-half  of 
the  oxen  died  ;  all  of  them  were  attacked  with  a  kind  of  glan- 
ders and  Tore  eyes.  They  gcnerallv  died  in  thecourfe  of  three 
days.  On  account  of  this  difeafc  I  was  obliged  to  proceed  to 
the  eftate  of  prince  Orlow,  at  Schunderowfka  Muifa,  fourteen 
w-erfts  from  Kraihoi  Zclo,  accompanied  by  a  furgeon  and 
feveral  foldiers.  This  jilaec  is  fituated  at  the  diltante  of 
eight  wcrlts  from  Gorelor  Kabak,  on  a  conhJerable  emi- 
nence, from  which  the  capital  may  be  fcen.  I  w  as  informed 
by  the  badiff  on  the  cftate,  that  twelve  horfes  had  died,  all 
^ith  tumours  on  thiC  breaft  and  fcrotuni,  in  the  courfeof  a 
few  hours.  Two  horfes  and  three  cows  died  during  mv  flay 
in  the  place.  The  preceding  winter,  the  itch  had  attacked 
a  great  manv  of  the  horfes  ;  all  of  whom  i!ie  bailit^*,  with  the 
Count's  confcnt,  hail  caufed  to  he  fliot. 

"  On  the  13th  I  was  informed  hv  the  ftaroft,  that  at  the 
dillance  of  fix  werlis,  two  co\\s  out  of  twelve,  belonivini;  to  a 
fari>ier,  had  died  mddenK'  without  any  external  f\niptoms  of 
difeafe,  and  that  the  f:irmcr's  wife  had  at  the  fame  time  tu- 
mours on  her  head.  Tliough  I  received  tliis  information  in 
the  eveiiingj  1  imuiediately  proceeded  thiilier;  but  did  not 
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find  the  woman  at  home.  Being  brought  to  me  next  morn- 
ing, I  found  that  flie  had  aftually  a  black  tumour  not  un- 
like a  carbuncle.  We  gave  her  the  neceflary  medicines  j 
and,  as  (he  found  herftif  confiderably  better,  we  made  pre- 
parations next  morning  to  return. 

'*  When  we  trot  back  to  Goreloi  Kabak,  we  were  informed 
bv  the  poftman,  who  three  day s-hefore  had  driven  us  through 
Schunderow,  that  the  fame  day  he  had  been  attacked  with  a 
tumour  above  the  right  eye.  In  the  middle  of  it  there  was 
now  a  black  ulcer  not  unlike  a  carbuncle,  but  unattended 
with  heat.  I  admlniftered  to  him  the  proper  medicines ; 
but  I  receiA'ed  no  further  account  of  him,  though  I  gave 
directions  to  the  bailiff  for  that  purpofe." — Thus  far  Dr. 
JLerche. 

I  fliall  leave  it  to  intelligent  phyficians  to  determine  whe- 
ther this  difeafe,  fo  dangerous  in  particular  to  horfes,  which 
prevails  only  during  dry  and  hot  fummers  in  Inajermannland 
and  Finland,  be  not  of  the  fame  kind  with  that  obferved  in 
Siberia;  and  whether  it  be  not  free  from  all  dangerous  con- 
fequenccs  in  regard  to  infection,  and  may  be  cured  by  the 
common  topical  means.  The  ufe  of  bark,  which  Dr.  Lerche 
found  beneficial,  ought  unooubtediv  to  be  employed  for 
curing  this  difeafe,  and  preventing  the  gangrene,  which  fa 
fuddenly  takes  place,  from  fpreading.  It  is  to  be  afcrlbcd, 
in  all  probability,  to  a  like  power  of  checking  ^angiene,  that 
the  Calmucs  have  found  it  of  benefit  to  give  to  horfes,  when 
attacked  by  thcfe  tumours,  as  much  as  they  can  eat  of  that 
(latice  which  I  have  called  trtgona*.  They,  however,  afl'ert 
too  much  when  they  fay,  that  a  horfe  which  has  been  once 
cured  by  this  aftringent  plant  will  never  be  again  attacked 
ty  the  difeafe. 

^   Pallas  Re/fe,  Part  III.  p.  J19,  note.     Gmtlin's  tks  Jiingern  Reiftf 
•Pirt  11.  piatc  J4. 


ix.  ok^ 


[     24^     j 

IX.    Ohferuatlons   en   the  Tranfttlon  of  animal  or  dhforh'ini 
Earth  to  the  State  of  calcareous  Earth  *.    By  ^.  G.  SaGE 
Bireaor  of  the  frjl  School  of  Mines, 


1  HE  afhes  produced  by  burnt  bones  are  white,  and  .«,„- 
pofed  of  more  than  two-thirds  of  animal  earth,  and  of  apart 
of  that  fame  earth  combined  with  phofphoric  acid.  They 
produce  by  lixiviation  a  pretty  large  quantity  of  natron,  from 
which  the  fire,  according  to  all  appearance,  has  feparated 
the  phofphoric  acid. 

.    Bone-an,es  ought  to  be  confidcrcd   as  a  phofphoric  fait 
with  an  cxcefs  of  animal  earth.     Thefe  afl.es,  deprived  of 
their  natron  by  lixiviation,  are  infipid,  and  infoh.ble  in  water  : 
but  the  phofphoric  fait  becomes  foluble  if  it  be  difengaged 
from  the  excefs  of  animal  earth  with  which  it  is  conibin'^d, 
and  which  may  be  eflbaed  by  means  of  the  vitriolic  acid. 
Fourteen   parts  of  this  acid  concentrated  are  reciuifite  for 
twenty-four  of  bone-aflies:   the  more  thev  are  calcined  to 
whitenef^-,  the  larger  will  be  the  quantity  of  vitrillable  phof- 
phoric acid  extraded  from  them.     It  is  contained  in  theni 
m  the  proportion  of  a  third.     This  fait,  compofed  of  animal 
earth  and  phofphoric  acid,  may  be  dccompofed  bv  fixed  al- 
kali,   which   precipitates   from    it   an    infoluble   calcareous 
phofphorous   fait.     This  character  of  infolubility  ferves  to 
Ihow  that  there  is  a  diflcrencc  between  the  animal  earth  and 
the  calcareous  earth,  (incc  the   phofphoric  acid  fait,  with  a 
bafe  of  animal  earth,  is  foluble  in  water.     When  vitrified,  it 
produces  a  pellucid  mafs  of  a  light  blue  tint ;  w  hile  the  phof- 
phoric fait  with  a  calcareous  bafe  produces  by  fulion  a  ft-mi- 
tranfparent  white  glafs,  cryllallilcd  at  its  furface  into  a  kind 
ot  dendrites. 

Six  ounces  of  vltrifiable  phofphoric  acid  fait,  dried  into  a 
foft  pade,  required  four  ounces  of  fixed  alkali  of  tartar  to  be 

*  Calcareous  earth  ditTcrs  from  that  of  bones  in  being  coni^,ofcd  of 
paaum  pni^ue  and  an  excels  of  animal  canh.  Calcination  reduces  it  to 
Jime  :  but  this  is  nrt  the  c.ilb  uith  the  earth  of  bones,  which  is  a  phof- 
rhcic  fait  w,th  excefs  of  animal  earth.  The  name  oi  fooipbat  of  lime, 
given  to  tlie  earth  of  bones,  ib  conlujueutly  i;:ipri>j-.cr. 
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i^ecompofed.  The  white  precipitate,  walhed  and  dried, 
weighed  one  ounce  fix  ilrams. 

The  leys,  when  evaporated,  produced  three  ounces  five 
drams  of  phofplioric  tartar.  This  fait,  when  cxpofed  to  heat 
in  a  crucible,  liquefies,  fwe'lls  up,  and  becomes  fufed.  If  it 
be  poured  on  a  plate  of  iron,  it  has  the  tranfparency  of  o;laf5 
as  long  as  it  is  warm,  but  becomes  white  and  opake  on  cool- 
ing. This  fait  when  fufed  is  fapid,  and  folublc  in  water:  it 
iofes  by  fufion  three-eighths  of  its  water  of  cryftallifation. 

In  the  decompofition  of  the  vitrifiable  phofplioric  acid  fait 
by  fixed  alkali,  more  than  half  of  the  alkali  is  decompofed ; 
fince  there  are  obtained  no  more  than  three  ounces  five  drams 
of  phofphoric  tartar,  which  contain  three  eighths  of  water. 

The  portion  of  acidum  pingue,  the  principle  of  the  fixed 
fllkali  *,  which  modifies  itfelf  into  mephitic  acid  gas,  is  very 
fmall.  This  acidum  pingue  combines  with  the  animal  earth, 
and  conftitutes  calcareous  earth,  which  faturates  itfelf  with 
phofphoric  acid,  and  forms  the  infolubJe  fait  above  men- 
tioned f. 


X.  Account  of  a  neiv,  eafy^  and  more  convenient  Procefs  for 
rcfoiving  Minerals  by  Alkalies,     By  M.  LowiTZ  X- 

-I  HE  decompofition  of  mineral  bodies  is,  without  doubt, 
one  of  the  mod  diflicult  and  mod  laborious  operations  of 
chemiftry,  and  which  muft  tlill  become  more  difficult  and 
complex  in  proportion  as  we  ar<j  acquainted  with  a  greater 
number  of  new  and  component  parts  in  foflil  bodies ;  for 
every  new  difcovercd  earth  or  fpecies  of  metal  requires  aftcr- 

*  When  fixed  alkali  is  employed  for  the  precipitation  of  any  fubftancc* 
there  is  always  a  part  of  the  alkali  decompofed,  and  the  acid  and  earth 
contained  in  it  form  pirt  of  the  precipitate.  Of  this,  mercury  difengaged 
from  the  nitrous  acid  by  fixed  alkali  affords  an  inftance.  If  this  precipi- 
tate be  dilliiicd,  it  is  fwbiimated  into  a  mercurial  fait  fui  ^.^Kerii.  The 
earth  of  the  alkali  remains  at  the  bottom  of  the  retort. 

f  In  the  above  curious  paper  the  author's  own  nomenclature  )^i%  been 
followed, —Edit. 

X  From  Crell's  CbemiccdAnnah,  1799,  Vol,  II.  part  10. 
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wards,  in  the  examination  of  other  minerals,  that  our  op«« 
rations  (hoald  be  muhiplied.  As  this  occafions  a  great  con- 
fumption  of  time,  it  may  at  len'^th  happen  that,  the  chemilt, 
in.  the  whole  courfe  of  his  life,  efpecially  as  human  life  is  fa 
fhort  in  general,  wou, J  not  be  able  to  examine,  with  the  re- 
quifite  accuracy  and  patience,  l>ut  a  very  fmall  number  of 
minerals.  The  word  confequtnce  of  this  would  undoubtedly 
be,  that  our  progrefs  in  the  ftudy  of  nature  would  be  much 
retardtd. 

This  iirconvenievce,  however,  mi^ht  be  remedied,  if  chc- 
milis  in  their  rclearclies  would  endeavrwr  to  fhorten  and  iim-i 
plify  their  operations  as  much  as  poffible;  and,  when  they 
difcover  eafier  and  (horter  procefles,  r  ihey  would  make  them 
known  in  a  chemical  journal,  which  miglit  be  entitled,  Col- 
l€6lion3  towards  facilitating  Chemical  Djcompofitions.  After 
this  fljort  digreffion,  I  (liall  now  proceed  to  the  main  object 
of  this  paper,  which,  1  hope,  will  be  coniiderid  a  contribu- 
tion towards  a  work  of  the  above  kind,  not  unimportant,  and 
which  may  be  thought  worthy  of  fome  attention. 

It  is  well  known  that  moft  fofli's,  parlicularlv  thofe  of  the 
earihv  or  filiceotis  kind,  to  be  rendered  loluble  bv  acids,  and 
confcquently  fit  for  being  analyfed,  require  a  preparation 
with  fixed  alkalies  ;  aiT  operation  which  is  called  refolutlon. 

It  has  hitherto  been  believed  that  this  rcfolution  could  be 
cffcv^Led  only  by  reducing  the  foflil  to  an  exceedingly  fine 
powder,  mixing  it  with  alkaline  filts,  and  then  keeping  it 
for  feveral  hours  in  a  (late  of  ignition.  Fiymerly,  the  alka- 
line carbonats  were  made  choice  of  for  this  purpofe,  till  prn- 
feflor  Klaproth,  fome  years  ago,  ihowed  that  the  pure  or 
cauflic  alkalie?  were  preferable.  This  meritorious  cucmill, 
who  has  contributed  fo  much  to  the  improvement  of  our 
chemical  knowledge,  recommends  that  the  foflil,  finely 
pounded,  fliould  be  Cw^  boiled  t<^  drvnefs  with  cauftic  alkali, 
and  tiiat  the  dry  mals  fiiould  then  be  kept  at  a  red  heat  tor 
feveral  hours  in  a  filvcr  crucible,  taking  care,  however,  not 
to  melt  :he  crucible.  This  method  has  hitherto  been  con- 
liucred,  both  bv  mvfelf  and  by  other  chcmiRs^  as  the  bell^ 
and  on  Liiat  account  has  been  followed. 

For 


Vrotefs  for  rtjolv'in^  Minerals  hj  Alkalies*         ^49 

For  fome  time  paft,  however,  this  melhod  of  keeping  th^ 
Jiiafs  in  a  (late  of  ignition  has  appeared  to  me  obje6lionabie  ^ 
«nd  for  the  following  reafons: 

ift.  It  happens  not  unfrequcntly  that  the  mafs  itfelf  i9 
really  fufed,  by  which  means  the  foftening  it  afterwards  by 
water  is  rendered  much  more  difficult. 

ad,  By  the  leaft  accident  in  regard  to  the  proper  manage- 
ment of  the  fife,  there  will  be  great  danger  of  the  crucible 
itfelf  being  fufed. 

3d,  If  the  chemift,  by  purfuing  the  above  procefs,  dif- 
covers  in  any  fofTil  a  new  earth  or  metal,  it  is  often  objefted 
to  him  by  other  chemifts,  that  the  obje^l  of  his  fuppofed  dif- 
covery  may  be  nothing  elfe  than  a  produft  of  fome  peculiar 
modifications  of  the  component  parts  of  the  foflil  fubjeiSled  to 
examination,  eflTe^lcd  by  the  aftion  of  caloric. 

4th,  As  it  is  an  acknowledged  truth,  eftabliflied  from  a 
comparative  view,  that  the  wet  way  dcferves,  in  many  re- 
fpe6ls,  to  be  preferred  to  the  dry  way,  it  muft  be  highly 
unpleafant  on  all  occafions,  efpecially  in  the  commencement 
of  the  analyfis  of  a  mineral  body,  to  be  obliged  to  procee4 
in  the  dry  way. 

On  this  account,  therefore,  I  refolved  to  make  fome  expe- 
riments on  the  rtftjlution  of  foflils  in  the  wet  wayj  and  the 
refult  exceeded  my  expectation^  as  I  was  able  to  perfornl 
this  operation  (which  hitherto,  on  account  of  the  flrong  fire 
requifite  for  the  purpofe,  was  obliged  to  be  performed  in  3, 
laboratory,  or,  at  leafl,  under  a  chimney,)  net  only  by  the 
help  of  the  weak  flame  of  a  very  finiple  fiirit-of-wine  lamp, 
but  alfo  in  a  more  convenient,  more  perfect,  and  much  more 
certain  manner  than  ever  was  efTecled  in  the  dry  way. 

My  whole  apparatus  for  this  purpofe,  and  which  may  be 
carried  in  the  pocket,  is  as  follow •^ : 

I  ft,  A  fmull  cylindric  furnace  for  placing  the  lamp  in, 
four  inches  high  and  three  in  diameter,  made  of  tin-plate, 
furniflied  with  a  door,  and  with  draught- holes  i&t  the  upper 
edge.  The  cover,  which  fits  clofely  to  it,  has  a  round  hole 
in  the  middle  capable  of  admitting  the  crucible.  This  hole, 
to  prevent  the  crucible  from  falling  through,  uiufl  have  a 
fmall  rim  bent  inwards. 
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2d,  A  fmall  lamp  capable  of  containing  one  ounce  and  a 
half  of  fpirit  of  wine,  fumiflied  with  a  cover,  a  pair  offmafl 
tongs,  and  cotton  to  ferve  as  wicks. 

3d,  A  crucible  capable  of  containing  from  two  and  a  half 
to  three  ounces  of  fluid,  together  with  a  fmall  fpatula  for  ftir-*^ 
ring  round  the  matter,  both  of  the  fincft  filver. 

The  procefs  of  refolution  is  performed  in  the  following 
manner: — Put  the  foflil,  reduced  to  a  very  fine  powder,  into 
the  crucible,  and  mix  it  with  the  ufual  quantity  of  cauftic 
alkali  difTolved  in  diltilled  water;  then  light  the  lamp  and 
boil  the  whole,  taking  care  to  ftir  it  often  round.  As  foon  as 
the  mafs  is  dry,  pour  hot  [diftilled]  water  over  it;  then  boil 
It  to  drynefs  again ;  and  repeat  this  procefs,  fhould  the  re- 
fra6lory  nature  of  the  fofTil  require  it,  for  tv;o  or  three  time* 
inorCj  ftill  adding  a  like  quantity  of  warm  water. 

If  large  tough  bubbles  arife  during  the  procefs  of  boiling, 
it  is  in  general  a  fign  that  the  operation  will  be  attended  with 
a  good  refult. 

I  found  the  experiment  fucceed  in  this  manner  with  fe- 
veral  of  the  hardeft  kind  of  foffils ;  fuch,  for  example,  as  the 
Siberian  beryl,  quartz,  feld-fpar,  the  topaz,  and  even  the 
fapphirc :  the  lall,  however,  was  the  mod  refractory ;  but  it 
was  equally  fo  in  the  dry  way,  of  which  I  have  had  an  op- 
portunity of  being  fully  convinced. 

Argillaceous  earth,  and  alfo  the  metallic  ox\'ds,  for  ex- 
ample thofe  of  titanium,  tin,  iron,  &.c.  (which,  as  is  well 
known,  lofe  their  property  of  being  difTolved  in  acids,  either 
by  too  ftrong  dr)ing,  or  by  too  high  a  degree  of  oxydation), 
by  this  eafy  treatment,  in  the  wet  way,  with  cauftic  alkali, 
may  be  rendered  again  foluble,  in  the  courfe  of  five  mi- 
nutes, merely  by  once  boiling  them  to  drynefs;  an  efl'edt 
which,  it  was  formerly  believed,  could  not  be  produced  but 
by  bringing  them  to  a  fta':e  of  ignition  with  alkalies. 

The  chief  advantages  of  this  new  method  of  refolving  foflils 
in  the  wet  way,  are  briefly  as  follow : 

I  ft:.  The  whole  operation  may  be  performed  with  the 
greateft  eafe  and  convenience  on  a  table  in  any  apartment, 
even  while  reading  a  book. 

2d,  All  the  concomiluting  pheuoEQCua,  and  thofe  in  par- 
9  ticular 
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ticular  which  relate  to  the  frequent  change  of  colour,  may  be 
obferved  with  the  utmoft  accuracy. 

3d,  The  operator  has  it  perfeilly  in  his  power,  when  the 
foflii  operated  upon  is  highly  refradlory,  to  promote  the  pro- 
ccfs  by  the  immediate  addition  of  more  cautlic  ley  or  water, 
without  the  leaft  interruption,  but  which  cannot  be  done  in 
the  dry  way  without  great  lofs  of  time. 

4th,  Bv  this  method  the  operator,  if  he  finds  a  new  earth 
or  metal,  obviates  entirely  the  fufpicion  of  its  arifing  merely 
from  fome  modification,  or  unmafking  of  component  parts 
already  known,  effe6led  by  the  ftrong  heat. 

5th,  In  the  dry  way,  the  operation  often  requires  three, 
and  even  four  hours;  but  by  the  propofed  wet  way  it  may 
be  effected,  with  much  more  certainty  than  before,  in  one 
hour  and  a  half  at  moft. 

6th,  The  difagreeable  circumftance,  attended  with  many 
difficulties,  of  the  folution  of  the  foffil  fubjected  to  the  opera- 
tion forming  a  kind  of  jelly  with  the  acid,  is  entirely  obvi- 
ated by  my  method;  at  leaft,  as  I  have  hitherto  experienced 
in  all  my  trials. 

7th,  The  filver  crucible  befides,  being  free  from  the  danger 
of  melting,  as  was  formerly  to  be  apprehended,  fuftaiiis  very 
little  damage  by  being  ufed. 
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AUQUELIN,  who  has  given  fo  many  excellent  ana- 
lyfes  of  minerals,  has  defcribed  the  proccfles  he  employed. 
The  ftone  intended  to  be  analyfed  is  firll  reduced  to  powder; 
it  is  then  mixed  with  three  times  the  quantity  of  potafli,  and, 
the  whole  being  put  into  a  crucible,  is  cxpofed  to  a  heat 
Jlrong  enough  to  convert  it  into  a  frit.  When  the  veflTel  is 
taken  from  the  fire,  the  frit  is  thrown  into  diftilled  water; 
and,  when  the  matter  is  diflblved,  different  chemical  means 
are  employed  to  difcover  the  fubftances  contained  in  the  foflii. 
The  following  are  the  chara(5\ers  by  which  each  of  the  eijiht 

K  k  2  earths 
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earths  already  known,  and  which  may  be  contained  in  mU 
neral  fubftances,  can  be  difcovered  : 

ift,  Silex.  It  dilfolvcs  in  the  cauftic  alkalies,  efpecially 
by  the  help  of  heat,  from  which  it  is  precipitated  by  acids; 
an  excefs  of  which  rcdiffolvcs  it.  The  folution  of  this  earth 
in  aoids  forms  itfclf  into  a  jelly  bv  evaporation,  and  when 
it  has  been  dried  it  bec<Miies  infoluble  in  thcfe  menftrua: 
this  fjrnilbes  an  excellent  method  for  feparaiing  it  from  other 
earths.  In  this  flate  it  is  w  hite,  granulated,  dry  to  the  touch, 
and  perfee-lly  infoluble. 

2d,  Alumine.  It  diflblvcs  alfo  in  fixed  alkalies  and  acids, 
from  which  it  does  not  feparatc  itfclf,  as  filex  does,  bv  evapo- 
ration. It  retains  the  water  with  force,  and  its  parts  become 
agglutinated  and  are  brought  into  clofcr  union  by  heat.  In 
this  ftate  it  is  white,  femi-tranfparent,  and  adherent  to  the 
tongue.  The  combination  of  alumine  with  the  fulphuric 
acid  gives,  by  the  addition  of  a  few  drops  of  the  fulphat  of 
potafli,  o6taedral  crydals  of  alum. 

c^d,  Zirconia.  It  is  not  attacked  by  the  cauftic  alkalies  ; 
acids,  however,  diffolve  it  when  it  is  very  much  divided,  but 
not  when  it  has  been  ftrongly  calcined  ;  with  the  fulphuric 
acid  it  forms  an  infoluble  fait ;  it  adheres  weakly  to  all  the 
other  acids,  which  it  abandons  at  a  very  moderate  degree  of 
heat:  in  a  word,  when  very  much  divided,  it  difl'olves  in  the 
alkaline  carbonals,  when  completely  faturated  with  carbonic 
acid.  When  it  is  pure,  and  ftill  contains  water,  it  has  a 
light  draw  colour,  is  femi-tranfparent,  and  has  a  vitreous 
fra6lure  like  gum  arabic^  but  when  it  has  been  calcined  in 
a  crucible,  it  is  wiiite,  opake,  rough  to  the  touch,  and  diC- 
folves  only  with  difficulty  in  acids. 

4th,  Gluclnc,  This  earth  difTolves,  as  alumine  does,  ia 
acids  and  alkalies;  but  it  diffolves  alfo  in  carbonat  of  am- 
moTiia,  and  furniflics  no  alum  with  the  fulphuric  acid  or 
with  potafli.  The  falls  which  it  forms  with  the  acids  arc 
highly  faccharinc:  when  dry,  it  has  a  beautiful  white  co- 
lour, is  exceedingly  light,  and  foft  to  the  touch,  and  has  no 
fiivour.  Its  parts  are  not  agglutinated  by  heat  as  thofe  of 
alumine  are. 
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5th,  Magnejta.  It  unites  with  all  the  acids,  and  forms 
with  them  falls  exceedingly  foluble  and  bitter  :  it  is  not  pre- 
cipitated from  its  folutions  by  carbonat  of  potafli  completely 
faturated  with  carbonic  acid,  and  ammonia  precipitates  it 
only  in  part :  it  is  not  at  all  foluble  in  caudic  alkalies,  and 
it  has  a  great  affinity  for  alumine.  When  pure  it  is  of  a  white 
colour,  is  exceedingly  light,  has  no  taftc,  and  is  infoluble  in 
water, 

6th,  Lime.  It  combines  with  acids,  and  forms  with  them 
falts  fomctimcs  foluble  and  fometimes  infoluble  :  it  docs  not 
diffolve  in  alkalies :  it  diflblves  in  water :  its  folution  is  ren- 
dered turbid  by  the  carbonic  acid,  but  not  at  all  fo  by  the  ful- 
phuric  acid.  It  is  not  precipitated  from  its  folutions  by 
ammonia,  and  it  precipitates  all  the  preceding  earths,  la 
its  ftate  of  purity  it  has  an  acrid  cauftic  tafte,  becomes  hot 
with  water,  and  a  folution  of  it  in  that  fluid  does  not  cryf- 
tallife. 

7th,  SirGntian.  It  readily  combines  with  acids,  and  with 
the  fulphuric  acid  forms  a  fait  very  little  f  jIuIjIc  :  it  dilfolves 
very  abundantly  in  warm  water,  and  its  folution  crj-^tallifes 
on  cooling  in  very  beautiful  cryflals,  which  form  groupes  al- 
moft  like  thofe  offal-ammoniac.  The  fulphat  of  lime  pro- 
duces a  precipitate  in  a  folution  of  it:  its  combination  with 
the  muriatic  acid  dlffolved  in  alcohol  burns  with  a  purplifh 
flame.  This  earth  has  an  acrid  tafte,  and  with  water  be- 
comes ftrongly  heated. 

8th,  Barytes.  This  earth  has  many  properties  common  with 
ilrontlan,  from  which  it  cannot  eafily  be  diftinguiflied  but  bv 
its  being  more  foluble  in  cold  water  and  by  Its  combination 
with  the  muriatic  acid,  being  only  a  little  fokible  in  alcohol, 
to  the  flame  of  which  it  does  not  communicate  a  purplifb 
colour:  it  cryftallifes  from  its  folution  on  cooling.  It  has 
an  acrid  tafte,  becomes  hot  with  water,  forms  an  infoluble 
fslt  with  the  fulphuric  acid,  and  dccompofes  the  alkaline  lul- 
phats  and  carbonats  as  ftrontian  does,  but  with  phenomena 
which  to  ihofe  not  much  habituated  to  chemical  labours 
djfler  by  imperceptible  iljadcs. 
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The  fame  chcmifl  has  analyfed  ' 

various  fpecles  of  the  emc« 

raid.     He  obtained  from  the  gray 

Silex 

- 

50-0 

Aluminc 

- 

07-0 

Magnefia 

- 

o8-o 

Lime 

- 

17-0 

Oxyd  of  iron 

- 

14-5 

The  green  em'-rald  gave  : 

Silex 

- 

51-0 

Alumine 

- 

^y$ 

Magnefia 

- 

050 

Lime 

- 

34-5 

Oxyd  of  iron 

- 

o8-o 

Oxyd  of  copper 

- 

00-5 

Oxvd  of  chromium 

04-0 

'   The  green  and  whole  emerald  of  Corfica  gave; 

Silex 

- 

50-0 

Alumine 

- 

II-O 

Magnefia 

- 

o6-o 

Lime 

- 

13-0 

Oxyd  of  iron 

- 

05-$ 

Oxyd  of  copper 

- 

Ol-T 

Oxyd  of  chrome 

- 

07"5 

He  concludes  that  this  fubftance  is  coloured  green  by 
chrome. 

He  has   analyfed  the  pyroxene  of  iEtna,  and  obtalnc<l 
from  it : 

Silex  -  -  -  52*00 
Lime  -  -  -  13*20 
Alumine  -  -.  03-83 
Magnefia  -  -  lo-oo 
Oxyd  of  iron  -  14-66 

Oxyd  of  niangancfe  02*00 

Lofs       -         -         _         04-49 
Tbc  granatite  of  Saiut-Goihardj  or  the  (taurolitc,  gavci 
Alumine         -         -         47  "06 
Silex       -        -         -         30-59 
Oxyd  of  iron  -         ^5*30 

Lim6 
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Lime         _         _         ..         03*00 
Lofs  -        -         -        O4'50 

Tbe  farinaceous  chlorite  gave  ; 

Oxydofiron  -  -  43.3 
Silex  -         -         -         26*0 

Alumine  -  -         15.5 

Magnefia  -  -         o8'3 

Muriat  of  potafli  -         02*o 

Water       -         .         -         04*0 
The  tourmaline  of  Ceylon  gave  : 

Silex  -  -  -  40*O' 
Alumine  -  -  -  39*^ 
Lime  _  -  _  04*0 
Oxyd  of  mangancfe  -  02*5 
Oxydofiron  -  -.  i2*o 
Lofs         _  .         ,         02*5  • 

The  zeolithe  of  Feroe  gave  : 

Silex  -  -  -  50*24 
Alumine  -  -         29*30 

Lime       -         -         -         09*45 
Water       -       -         -         10 -oo 
Lofs        -         _         -         01 'oo 
Lellevrc  has  given  an  excellent  dcfcription  of  the  lepido- 
Jite.     It  appears  that  it  was  firft  found  by  the  abbe  Poda,  of 
Neuhaus,  and  that  Born  gave  the  firft  defcription  of  it  in 
the  Annalcs  de  Chimie  for  179 1.    That  defcribed  by  Lelievrc 
is  of  a  lilac  colour,  and  feems  to  be  compoled  of  fmall  bril- 
liant laminai  which  might  be  taken  for  mica.     Its  fpecific 
gravity,  according  to  Haiiy,  is  2*8549.     By  the  blov^^-pipe  it 
is  eafily  fufed,   and  without  fwclling  up.     It  gives  a  white 
femi-tranfparent  glafs  filled  with  blifters.     An  analyfis  of  it 
gave : 

Silex  -  -         -         54 

Alumine  -  -  -  30 
Fluatoflime  -  -  04 
Oxyd  of  mangancfe  -  03 
Oxyd  of  iron  -  -  oi 
Potafli  -  .  .  18 
"  VauqueJIn 
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Vauquclin  has  analyfed  the  green  fcld-fpar,  called  by  fotne 
the  amazon  ftone.     It  gave  ; 

Silex  -  _  .  62'83 
Alumlne  -  -  -  17*00 
Lime  -  ,  .  03*00 
Oxyd  of  Iron  -  -  ci-oo 
Poia(h  -  -  -  l6'0O 
Lofs  -         -         *         03*13 

Here  then  we  have  potaflt  ex  crafted  from  the  lepidoliftj 
and  feld-fpar,  fubftances  of  the  primary  ftrata. 

Dr.  Kennedy  has  extracted   potafli   from   pumictf  ftone« 
The  analyfis  he  gives  of  it  is  as  follows : 
Silex, 
Alumine, 
Oxyd  of  iron, 
Potafli, 
The  lava  of  iEtna  and  bafaltcs  gave?  him,  foda  or  natron. 
We  have  therefore  fcvcn  mineral  fubftances  from  which 
fixed  alkalies  have  been  extracted,  viz. 

ift.  The  aluminite  of  Tolfa,  according  to  Monnet  and 
Bcrgmann,  contains  potafii. 

2d,  The  filiceous  depofits  of  Gcyfcr  contain  foda,  according 
to  Black. 

3d,  The  Icucite,  according  to  Klaproth,  contains  potafti. 
4th,  The  lepidolitc,  according  to  Vauquclin  and   Klap- 
toth,  contains  potafli. 

5th,  Green  feld-fpar,  according  to  Vauquelin,  contains 
potafli . 

6th,  Pumice  ftone  contains  potafh,  according  to  Kennedy. 
7th,  Lava  and  bafaltes  contain  foda,  according  to  Ken- 
nedy *. 

It  has  been  propofcd,  therefore,  to  make  of  the  flones 
which  contain  alkalies,  a  genus  under  the  name  of  the  alku" 
lifer  ous. 

■*  When  we  ronfiJer  how  abundant  muri.t  of  foda  is  in  nature,  a  fub- 
ftance  which,  with  the  aid  of  lieat,  forms  a  gooii  flux  for  many  fubflances, 
•vvc  need  not  be  fuiprifcJ  ar  finding  foJj.  in  aujr  vukanic  produflion.— 
JLinv.  « 

Napionc 
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Napione  has  dcfcribed  a  calcareous  ftone  found  in  a  vein 
of  the  primitive  mountains  of  the  valley  of  Seflia.  It  is  white, 
has  a  pearly  fplendour,  and  produces  no  fenfible  effervefcence 
with  acids.  When  calcined  it  makes  good  lime,  when  rub* 
bed  it  becomes  phofphorefcent.  It  gave  when  analyfed; 
Lime  -  -  ..  31*79 
Magnefia  -  -         10-41 

Oxydofiron      -         -         oi'oo 
Carbonic  acid      -       -         42*00 
Water       -         -         -         12 -co 
Poiret  has  made  known  a  kind  of  foffil  wood,  which  he 
found  near  Laon.     The  infide  of  this  wood  was  covered  with 
a  ftony  fubftance  exceedingly  hard,  filiceous,  and  depofited  in 
lamince ;  but  the  external  ftrata,  thofe  which  appear  to  have 
belonged  to  the  /i.^£^r,aad  even  to  the  aubicr,  appeared  in  long, 
capillary,  brittle  filaments,  which,  when  rtruck  by  the  contatt 
of  the  air,  aiflumed   the  form  of  woolly  flakes.     They  were 
interwoven  in  the  fame  reticulated  form  as  that  which  they 
affect  in  the  living  timber. .    In  the  laft  place,  the  part  which 
conftituted  the  epidermis  had  become  a  very  fine  black  car- 
bonaceous powder,  which  ftained  the  fingers,  and  had  all  the 
characters  of  charcoal. 

Ponticr  has  fent  to  the  fchool  of  mines  at  Paris,  a  new 
mineral  fubftance  found  a  la  Bajlide  de  la  Carrade,  near 
Caffin,  in  the  department  of  the  Var.  It  is  of  a  dark  brown 
colour  almoft  like  that  of  brown  blend,  and  has  metallic 
fplendour:  its  fpecific  gravity  is  4-0326.  It  is  difficult  to 
be  fufed  by  the  blowpipe.  The  glafs  it  produces  is  of  a  dirty 
greenifli  colour.  Talfaert  has  analyfed  this  fubftance,  and 
found  that  it  contains : 

Chromic  acid  -  -         ^2>'^ 

Oxyd  of  iron  -  -         36'0 

Lofs        -        -         -         -         oo'4 
But  a  new  analyfis  of  it  by  Vau<pielin  and  Taffaert  has 
given : 

Chromic  acid  -  -         43*0 

Oxyd  of  iron  -  -         34"7  " 

Alumina        >         -         -         20*3 
Silex       -        -         -         -         02.0 
Vol.  VII.  LI  Lelim« 
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Lclicvre  has  (Icfcrihcd  a  mine  of  uranitc  dlfcovcrcd  in  i\\i 
department  of  Saone  and  Loire. 

The  perljle'in  of  Werner  (pearl- ftone)  is  found  in  alternate 
flrata  witli  argillaceous  porj)hyry,  refting  on  trapp,  on  the 
road  ■  between  Tokai  and  Kcreftour.  This  is  what  Fichtel 
calls  "jolcanic  zeolite.  This  fubllance  is  of  a  tarniflied  blue 
colour,  has  a  refinous  fra6lure  and  a  pearly  appearance. 
The  interior  of  it  is  formed  by  the  union  erf  feveral  fmall 
grains  of  black  obfidian  ftone  inclining  to  blue,  each  fur- 
rounded  by  a  pearly  pellicle  of  that  fubftancc.  It  is  tranf- 
kuid,  fragile,  and  pretty  light.  Its  gravity,  according  to 
Ilaiiy,  is  2'540. 

Launoi  has  brought  from  Carboneira,  in  Spain,  a  fub- 
ftance  analogous  to  the  above,  which,  in  imitation  of  the 
Germans,  he  calls  Ivchs-Japh'ir. 

Werner  is  of  opinion  that  this  ftonc  is  not  volcanic;  he 
places  it  between  the  quartz  and  the  hornftcin  :  the  horn- 
ftein  is  a  khid  of  fubftancc  which  the  French,  in  imitation 
of  the  Swedes,  call  petro-Jtlex. 

Humboldt  is  of  opinion  that  the  pumice  ftone  found  on 
the  peak  of  Tenerifte  is  only  obfidian  ftone  decompofed  bv 
fire.  According  to  this  naturalift,  its  origin  cannot  be 
afcribed  to  feld-fpar.  He  collected  a  great  many  fragments, 
which  were  half  obfidian  and  half  fibrous  pumice  ftone  ; 
they  were  of  a  black  olive  colour.  lie  faw  fpccimcns  of  the 
like  kind  in  the  cabinets  of  Madrid. 

Fortis  lays  that  the  Venetian  ftiips  bring  from  the  ifland 
of  Candia,  as  ballaft,  a  kind  of  ftonc;  among  which  :svc 
obferved  large  blocks  of  black  g^afs,  or  obfidian,  exceedingly 
pure,  without  any  mixture  of  foreign  bodies,  which  are  vi- 
fibly  changed  into  wliitc  jnnnice  llont;  by  a  gradual  tranfi- 
tion,  fo  that  there  are  fome  fragments  part  of  which  is  ob- 
fidiju  and  j)art  ])umice  itonc. 

Tht'  fame  thing  is  obferved  in  the  pure  obfidian  of  Lipari^ 
and  the  ilhmd  of  Procida  nqar  Naples. 

Klaproth  has  analyled  a  pumice  ftone,  which  gave: 
Sik'\  -         -         -         77-50 

Alumine       -       -        -         17*50 
Oxvd  of  iroiv  -         cr'75 

OjsvJ 
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Oxyd  of  mangancfc         -         o-i 

Lofs  -  -  -         3'^5 

We  have,  however,  fecn  that  Dr.  Kennedy  cxtraaed  from 

it  potaHi. 

Vauquelin  has  obtained  potafli  alfo  from  feld-fpar. 
I  have  dekiibed  in  my  Theu'v  of  the;  Earth-  a  ftone  of 
a  rofe  colqur  crvftalhfed,  ahiioit  hexaeural,  w.th  a  tncdral 
pyramid,  which  was  fold   to  me.  as  comuig  irom  Dauna, 
and  for  that  reafon  I  gave  it  the  name  ot  Dauriie.     It  has 
been  examined'  aUo  by  Hermina,  u  ho  calls  it  Stbcriie.     He 
obferved  that  it  is  pyro-eiearic,  like  the  tourmalin.     Garm 
^nd  Pecheur  anaivfed  it,  and  found  that  it  cnitams: 
Alumine        _         _         -         48 
Silex  .  -  -         3^ 

Lime  -  -  -         ©3  5 

Oxvd  of  manganefe  -         cy 

Abilcraard's>«/  of  alumine.  This  is  a  new  (tony  fubftance 
found  in  Greenland.  It  is  formed  of  whitifli  femi-tranfpa- 
rent  lamime  which  fubdivide  themfelves  into  right  pnfms, 
which,  according  to  Haiiy,  appear  reaangular.  Its  Ipecific 
trravity,  according  to  the  fame  autlior,  is  2'949-  It  tules 
by  the  flame  of  a  taper,  and  flows  like  glafs  by  the  blow- 
pipe:  for  this  reafon  it  has  been  called  at  Copenhagen  crjo- 
lilr.     It  is  compofed  of  alumine  and  fluoric  acid. 

Melaritc.  Klaproth  has  given  this  name  to  a  ftone  hi- 
therto called  the  black  granite  of  Frefcati.  The  form  of  its 
crvftals  is  a  dodecacdron,  with  rhomboidal  planes  truncated 
on  the  twenty-four  edges,  which  gives  it  thlrly-fix  facets. 
Vauquelin  has  analyfcd  it. 

Sa<re  has  publiflicd  feveral  memoirs. 

ilC  This  chemift  has  confirmed,  that  what  has  been  con- 

fidcrc'dasawhite  volcanic  glafs  is  only  a  ku)d  of  chalcedony. 

2d,  He  has  obtained  beautiful  cr.yftals  of  gold  by  reducing 

h  by  ether.  ,-11, 

3d    H'^  has  anaivfed  the  aflies  of  vareeh,  m  which,  he 
lays,' he  found  only  a  little  foda ;  but  au  anonymous  author 

.le  is  MkcM   from  tlic  Jouf.ulJe  Pbv/J<pu,  of  which  Deb- 
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informs  us  that  he  extracted  from  it  a  great  deal ;  he  thence 
concludes  that  thofe  fent  to  S.ige  were  not  pure. 

4th,  He  has  ihown  that  antimony  ftrongly  heated  by  the 
blowpipe  inflames  fpontaneoufly. 

5ih,    He    has  analyfcd  pulvis  Jlercorcusy    and    extracted 
from  it : 

Mould  -  -  -  -  -16' 

Animal  matter         -  _       _       _         -     16* 

Vitriolic  fnh  and  calcareous  marine  fait     -       2* 
Calcareous  carih  _  _  _         _     ^6* 

Divided  quartz  -  -  -  -     12* 

Iron  -  -  -         -  -         -       1* 

Lofs  -  -  -         -  -         -17* 

6th,  The  Dutoli  red  precipitate  or  red  oxyd  of  mercury 
gave  him  nearly  a  third  of  minium  or  red  oxyd  of  lead. 

7th,  He  confiders  calcareous  earth  as  a  combination  of 
lime  with  ac'idiim  pingue,  as  Meyer  had  aflerted  before.  The 
alkali,  rendered  cauftic  by  lime,  contains,  according-  to  him, 
a  fixth  part  of  aculum  pingue.  A  hundred  grains  of  this 
acid,  faturated  with  the  phlogifton  of  charcoal,  produce  120 
cubic  inches  of  inflammable  air.  Scheele  alfo  extracted 
inflammable  air  from  cauftic  alkali. 

8th,  He  has  examined  a  kind  of  argil  near  Mans,  which 
he  confiders  as  a  decompofition  of  feld-fpar. 

9th,  In  examining  what  took  place  when  the  Odeon  was 
burnt,  he  has  fliown,  that  in  all  conflagrations  there  is  dif- 
cngagcd  a  great  deal  of  inflammable  air  which  fills  the  build- 
ing on  fire.  This  air  does  not  inflame  as  long  as  it  is  kept 
from  coming  into  conta£l  with  the  external  air,  but  as  foon 
as  the  latter  penetrates  to  the  interior  of  the  building  the  in- 
flammation becomes  general ;  which  makes  people  errone- 
oufly  conclude  that  the  building  has  caught  fire  in  diflercnt 
places.  He  found  on  this  occafion  a  great  deal  of  fulphur, 
which  he  confiders  as  a  producl  of  the  decompofition  of  the 
jllaflcr. 

icth,  He  has  examined  the  calcareous  Iiuli  of  Dauphiny. 
In  their  fiflurcs  they  contain  beautiful  cryflals  of  quartz. 
[To  be  cominucd.] 
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XII.    Dt'fcription  of  a   7\la:hine   hy  ivl'ich   the  'olrcnvth  of 
Horfes  may  he  employed  to  knead  PaJU  for  baking  Bread, 

jL  HIS  machine  might  be  ufeful  in  armies  and  in  the 
hofpitals  of  large  cilies,  as  it  would  produce  a  great  fa'.inp-ia 
regard  to  the  number  of  hands  employed.  Two  horfes, 
going  round  in  a  circle,  give  motion  to  a  kind  of  peftles, 
which,  by  their  action,  continually  knead  the  parte. 

Fig.  I.  (Plate  VII.)  reprefents  a  plan  of  the  tub  which 
contains  the  parte.  This  tub,  which  is  fix  feet  in  diameter 
in  the  infide,  confirts  of  thirty-eight  ftaves,  and  rerts  on  a. 
wooden  frame  in  the  form  of  a  crofs,  the  extremities  of 
which  are  feen  at  A,B,C.D.  (Fig.  i.)  The  bottom  of  the 
tub  is  formed  of  rtrong  planks,  the  flruiture  of  which  will  be 
feen  in  the  next  figure. 

Fig.  2.  reprefents  a  tranfverfe  fcclion  of  the  tub  paflinor 
through  the  centre ;  E,  the  edge  of  the  rtaves  thicker  at  the 
bottom  than  the  top,  and  funk  into  the  lower  crofs,  F. 
G,  G,  G,  fliows  three  iron  hoops  for  binding  together  the 
ftaves.  The  bottom,  II,  fupports  the  wooden  cylinder,  I, 
which  is  in  the  centre  of  the  tub,  fixed  in  its  place  by  three 
iron  bolts  fimilar  to  that  marked  K,  and  feparatcd  from  each 
other  as  exprerted  by  the  points  L,  Fig.  3. 

M,  an  iron  arbor  of  the  form  of  an  inverted  cone,  the 
lower  point  of  which  rerts  on  the  brafs  bed,  N,  and  is  kept 
perpendicular  by  a  brafs  collar  funk  into  the  upper  end  of 
the  wooden  cylinder,  having  the  form  indicated  in  Fig.  3, 
with  its  three  ears,  made  fall  by  the  fcrews  P,  P,  P. 

This  brafs  collar  is  covered  with  a  thin  plate  of  iron 
marked  Q,  which  receives  the  heads  of  the  large  bolts,  K, 
which  alfo  pafs  through  a  fimilar  plate,  R,  in  the  bottom  of 
the  tub,  H  :  the  bottom  plate  receives  the  nuts  of  the  bolts. 

S,  Fig.  3,  is  the  upper  crofs,   which  turns,  fixed  to  the 

iron  arbor,  JVI,  and  to  which  are  fufpended  the  four  woodea 

peftles,  two  of  which  are  vifiblc  in  this  fc6lion  at  T  and  V, 

aiid  of  which  the  relative  pofitions  arc  indicated  by  Xj  X,  X,  X, 
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Fig.  4.  Thcfe  pcTtles  or  kneatk'rs  are  let  into  the  upper 
t;rofs,  atid  kept  fafi  hy  means  of  horizontal  bolts,  Y,Y,  fig.^, 

Z,  two  arms,  each  twelve  feet  in  length,  to  the  extremity 
of  which  are  hifpendcd  the  apparatus  to  which  the  harncfs 
for  the  horfes  is  atta'.hed. 

Fig.  3.  This  figure  of  the  cylinder  in  the  centre  of  the  tub, 
from  \\  hich  ihe  parts  were  detached  in  the  explanation  of 
Fig,  3,  is  drawn  on  a  fcale  double  to  tha^  of  the  other  figures 
to  render  it  more  diltincl. 

Fiii,-.  4.  Plan  ot  the  upper  crofs  above  explained  ;  where  is 
fccn,  by  the  pun6lured  circular  fegments,  the  path  defcribed 
by  the  kneaders  in  their  revolution,  the  external  angles  of 
which  are  covered  hv  each  other  about  eijrht  lines,  in  order 
that,  fucceeding  each'  other  in  their  circular  progrefs,  thev 
may  each  take  up  a  fmall  portion  of  the  pafle  which  the  pre- 
ccdino;  has  kneaded. 
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T/:e  Geogr^phiuil  Syfievi  of  Herodotus  examined  and  rx- 
plaitied^  C:fc.  Bj  James  Renxell,  F.R.S.  ^:. 
Nicol,  Pal!-Mj!l,  iSco:    410.    767  Pages. 


•V  the  imperfcclion  of  adronomv,  the  comparative  iii- 
frequcncy  of  the  mutual  intercourre  of  nations,  the  want  ot 
the  compaf?,  the  narrownelt.  of  the  fphere  of  knowledge  and 
civiiitv,  and  by  vijrious  other  caufes,  th(^  anticnts  were  king 
hiiidcrcd  from  making  any  confidcrable  proficiency  in  geo- 
graphical fcience. 

The  writings  of  Herodotus,  Strabo,  Paufanias,  Xenopbon, 
Ci'jfar,  Arrian,  Pliny,  the  Koman  itineraries,  and  the  greqt 
work  ot  Piolomy,  contain  the  principal  part  of  thofe  facts  in 
amient  geoc^raphy  which  have  been  preferved  for  our  in- 
formal ion. 

They  are,  though  imperfect,  yet,  for  many  rcafons,  highly 
intcreliing.  'I'hc  particulars  of  place,  as  of  time,  render  the 
otiicr  fads  of  hillory  more  authentic  and  more  capable  of 
iniprcniug    the    imagination.      Aii   acquaintance    with   the 

fccnea 
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fcene.1  of  the  mofi:  remarkable  events  of  anllcnt  lilftory, 
brings  us  to  a  knowledge  of  many  clrcimiftances  of  thoic 
events  vvhieh  we  fiiould  not  have  been  otherwlfe  able  to  dif- 
c-over.  Fa6ls  the  moft  important  in  the  phyfieal  hillory  of 
the  globe  are  to  be  learned  by  acomparlfon,  which  without 
forae  fkill  in  anticnt  geography  would  be  impoffibic,  of  the 
antient  with  the  modern  appearance  of  all  that  is  mod 
Itriking  on  its  furface.  Dates  of  time  are  not  to  be  under- 
llood  unlefs  they  be  connected  with  thofe  of  place,  which 
it  is  the  obje<5t  of  geography  to  afcertain.  Adronomy,  na- 
tural hiftory,  natural  philoiophy,  geometry,  navigation,  and 
all  the  principal  arts  of  civil  life,  are,  in  truth,  intimately 
related  to  the  fcience  of  geography,  either  as  fupplying  its 
facls  and  principles,  or  as  deriving  their  beft  lights  from  it. 
A  certain  difcovery  of  the  fcenes  of  ancient  hiltory  may  even 
feem,  to  a  keen  and  pcrfpicacious  mind,  to  annihilate  the  ages 
that  have  intervened,  and  to  give  us  all  the  privileges  of  con- 
temporaries of  thofe. earlier  races  of  men  whofe  progrcfs  in 
civility  we  delight  to  contemplate.  But  for  a  knowledge  of 
their  geography,  more  than  half  the  information  wluch  we 
find  in  the  writings  of  the  aniients  would  be  loft  to  us. 

Vet  there  is  nothing  more  difiicult  in  fcience  or  erudition 
than  to  acquire  a  thorough  knowledge  of  thefatts  of  anticnt, 
in  clear  fatisfa<Slory  comparilbn  with  thoie  of  modern,  geo- 
graphy. The  notions  of  the  antients  refpeiHing  the  figure  of 
the  earth,  and  its  relations  to  the  heavenly  bodies,  were  not, 
even  after  the  time  of  llipparchus,  fuch  as  to  aftbrd  that 
accuracy  in  the  diviHons  of  latitude  and  longitude  without 
which  local  diftanccs  can  never  he  very  diftluctlv  recorded. 
Their  meafures  of  diCtance  were  various  and  iu}lixcd}  and 
they  trufted  often,  witliout  ai'^iial  nieaiurement,  to  uncertain 
compulation.  The  names  wiiich  thov  apply  to  places  vary 
or  agree  in  dificrcnt  writings,  with  a  very  troublelome  irre- 
gularity. And  the  changes  which  have  taken  place  on  ih."; 
face  of  the  globe  fince  our  favourite  antients  wrote,  lune  been 
fo  very  confiderable,  that  thefe,  above  every  tiling  elie,  render 
all  the  parts  of  antient  geography  in  the  utnioli  degree  ditri- 
cult  and  obfcure. 

We  have  accuftomed  ouiftlves,  therefore,  to  refpe^^  tlic 

labours 
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labours  of  an  Ortelius,  a  Cluverius,  a  Cellarlns,  aD'Anville, 
as  highly  bcnelicial  alike  to  learning  and  to  fcience.  We 
have  been  plealcd  with  the  refearches  of  Saint  Croix  and  of 
Vincent.  We  are  crratt.Tul  for  the  in(lru<Stion  which  Mr. 
Renncli  has  already  given  concerning  the  anticnt  geography 
of  India.  And  we  open,  with  eager  curiofity  and  refpeft, 
this  new  volume,  in  which  he  attentipts  to  illuftratc  the  geo- 
graphy of  the  father  of  profane  iiiftory. 

This,  it  feems,  is  but  a  part  of  a  great  work  on  anticnt 
geography,  upon  which  Mr.  Rennell's  leifure  has  been  for 
feveral  years  employed.  We  doubt  not  but  the  favourable 
reception  of  the  prefent  volume  will  encourage  him  to  give 
the  remainder  of  his  labours  on  this  plan,  with  as  little  delay- 
as  poflible,  to  the  public. 

He  begins  with  fome  prefatory  matter  on  the  general  cha* 
xatSler  of  Herodotus  as  a  geographer  and  hiftorian  :  that 
Herodotus  meant  to  produce  in  his  work  an  univerfal  hif- 
tory :  that  he  vifited  in  perfon  as  wide  a  range  as  pofiible  of 
the  inhabited  world,  and,  in  regard  to  what  he  could  not  per- 
fonally  vifit,  ufed  the  utmolt  diligence  of  inquir\' :  that  his 
work  faithfully  reprefents  the  beil  truth  of  hillory  which 
could  in  that  age  be  known  :  that  it  was  the  ignorance  alonr 
of  the  Romans  which  led  them  to  impeach  his  veracity  : 
that  modern  inveftifratlons  have  tended  continually  to  vindi- 
cate,  even  in  minute  particulars,  the  truth  of  his  narrative  j 
are  the  chief  fails  which  Mr.  Kenncll  here  ftatcs. 

The  length  of  the  Grecian  Vadium,  and  efpecially  of  that 
of  Herodotus,  next  engages  the  refearches  of  Mr.  Rennell. 
He  afccrtains  the  length  of  the  ftadium  employed  by  Hero- 
dotus in  his  ftatemcnts  of  diftance,  to  have  been  the  -j  jj  part 
of  a  geographical  degree;  that  of  Xenophon,  -^\y^',  that  of 
EratoUhenes,  ^-^,  ;  that  of  Strabo,  the  fame ;  that  of  Pliny, 
^\-j  ;  that  of  Nearchns,  y'-j;and  |;  the  mean  ftadium  of  the 
anticnts,  ^-J^,  or  505^-  Englifli  feet.  The  pace,  in  ihc  mea- 
furements  of  the  antients,  he  juftly  ftates  at  five  feet. 

Herodotus's  geography  of  Europe  is  next  examined  in  the 
progrels  of  this  work.  The  Mediterranean  Sea,  and  its  Eu- 
ropean coafls,  were  evidently  well  known  to  this  hiftorian^ 
lie  knew  a  little^  and  but  a  linle,  of  the  weftern  fhorcs  of 
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Europe.  With  the  extent  and  fubdivifions  of  the  fouthern 
countries  on  the  Danube,  he  appears  to  have  been  well  ac- 
quainted. His  Scythia  is  the  Weftern  Sarniatia  of  fome  later 
writers  among  the  aniients,  the  Ukraine  of  modern  geo- 
graphy. But  his  notion  of  the  form  of  this  country  was  jn- 
corre6l,  as  he  fuppofed  it  to  be  one-half  Icfs  than  it  really 
was.  Mr.  Rennell  purfues  his  examination  further,  tiirough 
the  countries  which  Herodotus  has  defcribed  as  borderino;  orl 
Weftern  Scyihia;  remarks,  after  Gibbon,  that  the  Genoefe 
con(l:ru(51:ed  thofe  fortifications  of  the  Crimea^  whofc  origin 
has  been  by  fome  referred  to  earlier  timeS  3  traces  the  courfe 
of  the  famous  expedition  of  Darius  into  Weftern  Scythia; 
attends  Herodotus  into  the  countries  beyond  the  Euxine  fea^ 
defcribes  the  Hyperboreans  of  the  Romans  as  being  the 
fame  with  the  Gog  and  Magog  of  the  Scriptures,  the  Juje 
Majuje  of  the  prefent  Orientals;  and  takes  occafion  to  men- 
tion Flerodotus,  Pythagoras,  Anacharfis,  Peter  Alexiowitz^ 
and  Sir  Jofeph  Banks,  as  the  only  men  who  have  fplendidly 
diftinguiflied  themfelves  by  dangerous,  ardent,  and  fuccefsful 
travels  in  purfuit  of  knovv'ledge. 

The  Afia  of  Herodotus  comes  next  uiider  Mr.  Rennell's 
examination.  Its  weft  and  fouth-weft  boundaries  were  the 
fliores  of  the  Arabian  gulph,  and  of  the  Mediterranean  and 
Euxine  feas  :  its  eaftern  limits  were  the  country  of  the  Oi- 
gurs,  the  defert  of  Kobi,  and  India  taken  inclufively :  oil 
the  fouth,  its  only  boundary  known  to  Herodotus  was  the 
Erythrean  fea.  The  north  of  Afiaw^as  to  him  unknown.  He 
had  little  knowledge  of  India.  And  the  length  of  Afia  eaft- 
ward  was  lefs  known  to  Herodotus  than  to  fome  later  geo- 
graphers among  the  antients.  With  the  bounds  and  extent 
of  the  Cafpian  fea  he  was  better  acquainted  than  the  fol- 
lowers of  Alexander.  He  knew  it  to  be  a  lake  jthey  fup- 
pofed it  to  communicate  v.iili  the  great  northern  ocean. 
China,  Chinefe  and  Weftern  Tartary,  Thibet,  the  penin- 
fula  beyond  the  Ganges,  and  the  greater  part  of  Siberia, 
were  entirely  unknown  to  Herodotus.  To  him  and  the 
other  Greeks  of  his  time  Eaftern  Scythia  was  little  known. 
The  Maftagetoe,  the  S^lca?,  and  the  Dahoe,  were  the  e;reat 
Scythian  tribes.     He  hai  defcribed  the  geography  of  the 
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Pprfian  empire  as  divided  into  twcntv  eovcniments.  MfV 
Keiinell  examines,  in  minute  detail,  his  account  of  each  of 
thefe.  The  maritime  ftrenglh  of  the  Phoenicians  imder  tVie 
Pcrfian  power  is  well  marked  by  the  fact  which  Mr.  Reii- 
ncll  notices,  that  they  furniflied  to  the  fleet  of  Xerxes  450 
triremes,  of  which  150  were  derived  from  their  eftablilh- 
mcnt  in  the  ifland  of  Cyprus.  Of  the  Ganges  it  appear-' 
that  Herodotus  had  never  even  heard.  The  public  revenue 
of  the  Perfian  empire  t<as,  according  to  his  account,  about 
3 '7  millions  fterling.  The  fite  of  antienl  Babylon,  as  Mr. 
Kenncll  informs  us  upon  good  authority,  is  ftill  fufficiently 
acccflible,  and  is  iovered  with  rurns  which  it  mi^ht  be 
hiffhlv  intereftine:  to  examine. 

Africa  was  beft  ki^own  to  Herodotus  where  it  is  adjacent 
to  the  middle  and  the  eallern  limits  of  the  Mediterranean 
fea.  Of  its  great  rivers,  he  knew  only  the  Nijicr  and  the 
Nile.  Ife  knew  thofe  oafes,  or  infulated  fertile  fpots  in  tiie 
fandv  defcrt,  which  have  been  lately  re-difcovercd  bv  Brown. 
He  knew  that  Africa  had  been  circumiavigatcd.  The  voy- 
age was  performed  at  the  rat^  of  thirtv-two  geographical 
hiilcs  a  day,  and  finidied  in  the  f|i;ice  of  two  years.  Th^ 
whole  tra6^  of  the  earth  known  to  Herodotus  might  be  mea- 
fured  by  a  radius  of  1000"  Britidi  miles,  moving  from  the 
centre  of  ITalicarnalTLi?'.  The  Seewa  of  Brown  the  travelkr 
is  the  Oafis  of  Ammon  of  Herodotus.  Of  the  Idas  there 
Were  two  fpecles  ;  the  one  an  aquatic  plant,  the  other  a  drv 
(lirub.  The  atpiatic  lotcw  was  the  fame  as  the  cr'::,L  JJi.tj  and 
is  (iill  abundant  in  Kgvpt.  After  finifhing  his  GtM.uflion  of 
the  geography  of  Herodotus,  Mr.  Remiell  enters  in;;)  an  in- 
terefting  illuUration  of  the  memoir  of  the  vovage  of  llanim. 
His  work  is  accompanied  with  excellent  maps,  conftru(5l'ed 
Upon  thofe  principles  and  views  which  he  explains  in  ir.- 
Under  every  leading  head  of  his  work,  Mr.  Rennell  defceiuis 
into'  liHuch  minuienefs  and  accut-aev  of  detail.  It  is  intcr- 
iperfed  w  ith  various  pleafing  digrefli^ns  ;  and  manv  curious 
articles  of  collateral  information  are  iiMjideiitallv  thrown  out 
in  it. 

Such  are  in  general  the  plan,  the  execution,  and  tiie  lead- 
ing flirts  of  this  work.  It  were  ealy  to  dilpnte  fome  of  its 
8  pofu'wus  > 
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pofitions ;  to  wifli,  in  one  place,  for  more  of  fclcnce ;  in  an- 
other, for  more  of  erudition  ;  in  a  tiiird,  for  greater  accnracy 
of  local  knowledge.  But  it  is  written  with  fuch  patience 
and  accuracy  of  inveftigaiion,  and  in  fuch  a  fpirit  of  candour; 
it  elucidates  fo  remarkably  the  pages  of  a  favourite  author; 
it  conneclis  Grecian  learning  fo  advantageoufly  with  the  re- 
fearches  of  modern  travellers ;  and  it  makes  fo  many  inter- 
elhng  additions  to  the  fails  of  geographical  fcience,  that  we 
cannot  doubt  but  the  public  mull  receive  it  as  an  important 
addition  to  this  branch  of  literature  :  and  we  offer  our  bed 
thanks  to  the  author  for  having  thus  far  executed  fo  labo- 
rious and  ufeful  a  tafk. 


INTELLIGENCE, 
MISCELLANEOUS   ARTICLES. 


LE1UNED    SOCIETIES. 

A  CADE  My    OF    BERLIN. 

TIE  Roval  Academy  of  Sciences  at  Berlin  has  propnfed 
the  following  prize  queliions  for  1800,  j8oi,  and  1802. 

The  Mathematical  Clafs  has  continued  for  the  vear  1802, 
with  a  double  prize,  tht^  following  qucdion  : 

"  Since,  notwithftanding  the  labours  of  the  ableft  aftro- 
nomers,  there  ftill  remain  fevcral  points  refpccling  the  va- 
riation of  the  obliquity  of  the  ecliptic  to  be  cleared  up,  the 
Academy  invites  the  learned  to  occupy  themielves  attain  on 
this  important  objeft,  and  will  adjudge  a  prize  to  that  memoir 
which  (hall  contain  the  mod  interelting  refearehes  and  th^ 
bed  illullrations  relpecting  this  important  point." 

The  Clafs  of  Speculative  Philoi'ophy  propol'cd  the  follow- 
ing qucllion  for  the  year  1 799  : 

"  The  important  queftion  of  the  origin  of  our  knowledge, 
M  ni  n  agitated 
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agitated  at  s.11  times,  has  been  difcufled  at  prefcnt  v,  1th  mor« 
intereft  than  ever.  It  is  certainly  of  great  iinportance;  and 
it  is  much  to  he  wiOicd  that  the  proofs  on  both  Hdes-were 
carried  to  fuch  a  degree  of  perfection,  and  rendered  fo  falif- 
faftor)',  as  to  enable  philofophera  to  form  a  decifive  opinion 
on  this  poiat  without  faUing  into  fyncretifm,  which,  byfub- 
ftituting  indKTerencc  for  intereft,  is  highly  detrimental  to  the 
progrefs  of  philofophy.  The  Academy  does  not  enter  into 
the  ideas  of  thofe  wjio  confider  it  as  demonftrated  by  mathe- 
matical evidence,  that  a  part  of  our  knowledge  has  its  origin 
merely  in  the  nature  of  our  undcrftanding  :  on  the  contrary, 
it  is  perfuadcd  that  to  this  opinion  elfential  objeftions  may 
be  made ;  objections  whicii  hitherto  have  not  been  anfwered 
in  a  fatisfaftory  manner ;  efpecially  as  it  is  convinced  that 
there  are  very  ftroug  proofs  in  favour  of  the  opinion  which 
deduces  all  our  knowledge  from  experience,  though  thefe 
proofs,  perhaps,  have  not  yet  been  difplayed  in  their  full  light. 
The  Academy,  being  defirous  to  contribute  as  much  as  pof- 
fibie  to  the  folution  of  this  problem,  propofes  as  the  fuhject 
for  which  tlic  Clafs  of  Philofophy  ought  to  adjudge  a  prize  : 

"  To  demonftrate,  in  an  incontcdable  manner,  the  origin 
of  all  our  knowledge ;  either  by  prefenting  arguments  never 
before  employed,  or  arguments  already  employed,  but  exhi- 
bited with  more  clearnefs,  and  with  fuch  force  as  to  obviate 
every  objection." 

But  as  none  of  the  memoirs  tr.-tJifmiltcd  to  the  Academy 
have  been  thought  fatisfadorv,  the  Academy  finds  iifeif 
obliged  to  defer  the  adjudication  of  the  prize  till  the  j)ublic 
fitting  of  the  month  of  Angull  i8or.  It  repeats  at  the  fame 
time  its  invitation  to  philofophers  to  contribute  as  njueh  as 
in  th.cir  power  towards  fixing  the  important  point  of  the  ori- 
o-in  of  human  knowledge,  by  going  back  to  the  evidence,  in 
order  that  the  refuit  may  be,  either  that  the  fcience  of  n>cta- 
phyfics  1?  a' chimera,  or  that  its  principles  arc  io  determined 
that  we  cannot  refufc  to  them  univerfalily,  and  fuch  a  com- 
parative force  of  evidence,,  that  there  can  no  longer  be  room 
for  difputing' refpecting  principles;  and  that  all  deviations 
nmft  be  confidered  nieicly  as  logical  errors,  of  too  little  con- 
Tequencc  to  promote  a  rnge'for  fvllcms  and  the  fpirii  of  pariv. 

Tl'je 
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The  Phyfical  Clafs  has  propofecl  for  the  vear  1801  the 
following  queftion  : 

*'  Has  elediricity  any  aftion  on  matters  wlilch  ferment? 
And  in  that  cafe,  What  is  its  action  ?  Is  it  favourable  to  fer- 
mentation, or  does  it  prevent  it?  What  advantages  may  be 
derived  from  an  illullration  of  this  point,  in  regard  to  im- 
proving the  art  of  making  wines,  of  brewmg,  and  of  diftilling 
fpirits  ?" 

The  learned  of  all  conntries,  the  ordinary  members  of  the 
Academy  excepted,  are  invited  to  exert  their  talents  on  thcfc 
qiieltions.  The  prizes  are,  a  gold  medal,  equal. in  weight  to 
fifty  ducat?,  for  the  philofoph.ical  queftion ;  two  medals  fuv 
the  mathematical,  and  a  hundred  crowns  for  the  queftion  ii\ 
phyfics.  The  papers,  written  in  a  legible  hand,  mull  be 
tranfmittcd,  with  the  ufual  formalities,  to  the  perpetual  fe- 
cretary  of  the  Academy,  before  the  lirft  of  JNlay  of  the  veal's 
above  mentioned. 

BATAVIAN    SOCIETV    AT    H  A  ATXLTCM. 

On  the  24th  of  Mav  laft  this  Society  held  their  annual 
jTieetiuir,  which  the  direftor  opened  by  givioo;  an  account  of 
the  anfwers  tranfmiued  to  the  prize  quedions  to  be  anfwered 
before  the  tlrd  of  November  1799;  tlie  refult  of  which  wa^ 
as  follows : 

On  the  queftion  refpe6ling  the  utility  and  manner  of  em 
ploying  ventilators  in   Jiiips,   two    papers  were  tranfmitted, 
written  in  Dutch,  one  of  which  obtained  a  i/okien  medal. 
The  fuccef.^fal  candidate  was  L.  Bicker,  M,  D.  director  oi' 
the  Society  of  Experimental  Philofc^phy  at  Rvjtterdaui, 

'On  the  other  (pieftions,  refpecling  t!ie  improvement  of 
downs,  or  fandy  and  dry  land,  two  papers  were  received  with- 
out any  devices,  it  was  reiblved,  therefore,  that  no  further 
notice  (hould  be  taken  of  them  ;  and  that  thequefiions  l]uiu((sl 
not  be  repeated. 

The  three  rv.in3.ining  queftions  to  ^vhich  no  anfwcr;>  had 
been  lent,  havebecn  ag:'.!ti  propofed  in  the  following  manner: 

*'  I.  What  is  the  prefent  Hate  of  our  knowledge  in  rctiard 
to  the  motu)ii  of  the  iai>  in  trees  and  plants  ?  In  what  nvm- 
iier  Ciui  a  more  complete  knowledge  be  ubtaiiicu  olwJjat  u 
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ftill  obfciirc  or  dubious  in  this  refpc6t  ?  and.  Can  confe- 
quences  ulcful  for  the  cultivation  of  trees  and  plants  be  de- 
duced from  what  has  been  already  confirmed  on  this  fubject 
by  decilive  experiments  ? 

*'  II.  As  it  IS  probable,  if  more  attention  were  paid  to 
tliofc  phyiioa!  caufes  which  force  hack  fniokc  into  chimneys, 
that  uTiCaus  might  be  devifed  to  prevent  apartments  from 
V)eing  cxpofed  to  it,  except  in  the  cafe  when  the  chimneys  are 
c.\p(){ed  to  violent  vvinds,  the  Society  requires  : 

*'  lit,  A  theory  or  brief  phyfical  explanation  of  the  caufes 
which  force  back  iniokc  in  chinn^eys,  or  prevent  it  from 
afcending. 

*'  ad.  Rules,  deduced  from  this  theory,  for  building  chim- 
nevs,  and  in  which  precejUs  mud  be  given,  taking  into  con- 
fuleration  every  polfible  circumltance  to  prevent  apartments 
from  being  expofed  to  Inioke, 

*'  III.  What  indigenous  plants,  hitherto  not  ufed,  are  ca- 
pable, according  to  well-attelied  experiments,  ot  producing 
good  dye  lUiffs,  and  inight  be  employed  with  advantage  for 
that  purpofe)  and.  What  foreign  plants  might  be  reared  in 
the  leaft  fruitful  and  little  culti\ated  parts  of  the  republic,  in 
order  to  procure  dves  ironi  them  r" 

Tlie  antVers  to  thefe  three  queftions  muft  be  tranfmitled 
to  the  Society  before  the  fjrit  of  November  1801. 

For  the  prefent  year,  the  Society  has  propofed  the  follow- 
intr  queliious  : 

"•1.  \V  hat  cait  we  confider  as  proved,  or  as  highly  pro- 
l):ible,  according  to  the  latetl  adronomical  oblervaiions^  par- 
ti-ularlv  thofe  of  llerfchel  and  Sehroier,  in  regard  to  the 
extent  (^f  the  univerfe,  and  the  order  in  which  the  heavenly 
bodies  ftaiid  ?" 

In  the  anfwers  to  this  quefiion,  the  Society  requires  that 
the  authors  will  give  a  (hort  and  comprehenfive  view  of  tl\e 
prefeut  Hate  of  ailronomy  in  regard  to  this,  point;  and  fliow 
\v)\\  improbable  or  ill  lounded  fome  of  the  hypothefes  formed 
o;i  this  fubiiiirt  are. 

'••  U.  How  fiu-  do  we  know,  according  to  the  latcft  ini- 
prove'.n<?nis  in  tl»e  ]ihyfn>!(igy  ot  plants,  in  what  manner  the 
ditlcrenl  kinds  ol  euilh   prumoiu  lliC  \cgetatioa  of  plants? 

and. 
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an<J,  W  nat  confequences  can  be  deduced  from  our  knowlcdcre 
hu  this  fubje6t  in  regard  to  thfe  choice  of  manure,  and  the 
improvement  of  walie  and  barren  lands  ? 

*^  III.  Is  the  lludy  of  natural  hiflory  of  fo  mucli  import- 
ance to  youth  that  it  deferves  to  be  confidered  as  an  eflential 
part  of  a  well  regulated  education  ?  And  if  this  be  the  cafe, 
wliat  part  of  this  fcience  deferves  the  preference?  and  what 
is  the  propereft  method  of  exciting  young  perfons  to  iludy  it^ 
and  of  making  it  as  ufeful  to  them  as  podihle  ? 

"  IV.  As  it  appears,  from  the  experiments  of  Dr.  Chladni^ 
that,  when  a  plate  of  nietai  or  glafs  has  been  ftrewed  over 
with  light  fand  or  dud,  if  a  violin  bow  be  rubbed  afainfj;  it 
fo  as  to  produce  a  tone,  the  faad  aifumes  various  fioures;  the 
Society  requires  a  theory  of  this  phenomenon,  which  (liall  be 
the  refult  onlv  of  obfervation;  and  in  particular: 

"  lil,  As  complete  an  account  as  pollible  of  all  the  figures 
which  c.Tch  tone  produces,  and  a  claiillication  of  thele  fiouresf 
according  to  their  diifcrent  kinds. 

"  2d,  A  phylical  explanation  of  the  reafon  whv  the  funr4 
aflumes  ih'el'e  Ggures,  and  of  ihei'r  relation  to  the  refpectivc 
tones." 

The  anfwers  to  the  three  firft  questions  mirft  I>e  tranfarntec! 
to  the  Society  before  the  firft  of  November  i8or ;  tliat  tt? 
the  laft,  before  the  firft  of  November  1802. 

The  following  queltion"  propofed  laft  vcar,  to  be  anfwerecf 
before  tlie  firft  of  November  i8co,  remain  to  be  anfwered : 

*"'  I.  What  light  has  been  thrown  by  ttse  new  chemiltft 
On  the  phvfiology  of  the  human  body? 

'•  II.  How  faf  has  the  light  thrown  by  the  new  chemiftri? 
on  the  phyfiology  of  the  iiuman  body  contributed  to  make 
US  belter  acquainted  with  the  nature  and  -caiifes  of  certain 
difeafcs?  and,  \\' hat  ufeful  confequences,  mor:?  or  iefs  coiw 
firmed  by  experience,  can  be  thence  deduced  for  ihe  practice 
of  medicine  ? 

"  III.  How  far  has  the  new  cheniiilry  lervcd  to  civc  ui 
more  accurate  ideas  of  the  efficacy  of  external  or  itjtcrnat 
Rjcdicines  long  ufed  or  reeeiuly  recommendrd  ?  and  of  what 
advantage  may  a  niorc  accurate  knowledge  in  this  f\ibje6l  be 
in  th'i  '.rcaiment  of  certain  difeafes?" 

A? 
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As  mofl  philofophcr?,  in  npplving  the  principles  ot  tht 
new  cl'.eniiltrv  to  the  phyfiology  of  the  human  body,  tf)  pa- 
thology, anJ  llK'r;H[)eutics,  have  intrndncetl  hypolhcfes  bulli- 
on too  waak  a  loundaiion;  and  as  this  is,  no  doubt,  preju- 
dicial to  the  pro2;rcls  of  tiiefe  feicnccs,  to  which  the  new  che- 
niidry  protniics  fo  much  improvement;  if,  according  to  the 
rule  of  Lavoifier,  we  admit  in  chemiftry,  or  in  the  appllca- 
lion  of  its  principle,  thofe  things  onlv  which  are  fupportcd  by 
dceilive  experiments;  thp  Society  wiClies  that  thole  inclined 
to  anfwer  tlicie  (lucftions  will  accurately  difllnguifli  what  is 
ucluallv  known,  from  what  is  merely  hvpotlietieal ;  and  that; 
in  rcgJird  to  hvpothefes,  thcv  do  conline  themfelves  merely 
to  jiointina;  them  out,  and  to  (liowing,  in  a  brief  manner,  the 
weaknefs  of  the  grounds  on  which  they  reft ;  as  the  principal 
object  of  thefe  queftions  is  to  procure  to  the  phyficians  and 
furoeons  of  the  B.Uavian  republic,  who  have  not  fufficiently 
attended  to  the  applicatloii  of  the  principlea  of  this  fcienccj 
alreadv  well  conllrmed,  to  phyfiology,  palholog)-,  and  thera- 
peutics, appropriate  treatifes,  from  which  they  may  eafily  i)e 
enabled  to  know  what  light  the  modern  chemillry  has  really 
dilfufed  on  this  branch  of  knowledge  ;  and  what  is  too  ill 
founded,  too  haltilv  adopted,  or  too  doubtful  to  be  depended 
on.  The  ])apcrs  on  thefe  (jueliions  will  be  examined  fepa- 
ratelv.  'i'hofe  inclined  to  anfaer  more  than  one  of  them  are 
re(|ue(tcd  to  write  diftindl  papers  on  each  queftion. 

The  following  queilions,  firft  propofcd  in  1794,  and  after- 
-Vi-ards  repeated  in  179'^,  are  ah'(>  ftill  to  be  anfwercd : 

"  1\'.  A  proper  plan,  founded  on  fad^s,  and  ca]\ible  of 
bcinor  carried  into  execution,  for  improving  and  cultivating 
the  walk  lands,  whether  fands,  niorad'es,  or  heaths,  within 
therepi;bltc,  and  jiarticularly  in  the  dilirids  of  Guelderiand^ 
OvervQel,  Drenlhe,  and  Dutch  Brabant. 

'*  V.  Wliat  are  the  dlfiercnt  breed:?  of  iheep  'iw  ihc  United 
provinces,  and  the  diOerent  methods  of  breeding  ihcm  ? 
The  Society  willies  alfo  to  be  informed  of  thcfr  fizc,  their 
Duial  wfiiiht,  the  meafure  and  weight  of  tlioir  ditlerent  limbs; 
the  len<.':th  and  fmenefs  of  the  wool,  the  number  of  lamb* 
v.hich  ihev  annually  produce:  whetlier  the  feveral  joints, 
Vkhich  Daubcuton  obfei-N'cd  \i\  fume  breeds,  arc  la  be  con- 
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fidered  as  peculiar  to  one  breed,  of  merely  as  a  lufus  nature  ; 
and  whether,  among  all  thefe  breeds,  there  is  one  which  ori- 
ginally belongs  to  Holland  ?" 

The  following  qucftion,  firfl:  propofed  in  1795,  and  repeated 
in  1799,  is  extended  to  the  fiiH:  of  November  1802  : 

*'  A  natural  hiftory  and  phyfical  defcription  of  the  whale, 
which  may  ferve  to  explain  and  point  oiit  the  beft  means  for 
difcovcring  the  places  where  thefe  animals  are  to  be  found, 
as  well  as  the  eafieft  and  furefl  means  either  known  and  ufed, 
or  that  can  be  employed,  for  immediately  killing  them,  and 
of  getting  pofleffion  of  them  in  the  fpeediefl  and  fafefl 
manner  ?" 

The  following  queftions,  the  firfl:  propofed  in  1790,  the 
fecond  in  1794,  the  third  and  fourth  in  1795,  are  ftill  con- 
tinued for  an  unlimited  period  : 

"  T.  What  have  the  lateft  chemical  difcoveries  taught  con- 
cerning the  nature  of  fermentation  ?  and  what  advantage  can 
be  derived  from  this  knowledge  in  regard  to  certain  manu- 
fa6lures  in  which  fermenting  fubfl;ances  are  employed  ? 

"  II.  What  have  we  been  taught  by  experience  in  regard 
to  the  utility  of  certain  animals,  particularly  in  the  Nether- 
lands, which,  according  to  appearance,  are  deftruftive  ?  and 
what  means  muft  be  employed  to  extirpate  them  ? 

*'  III.  What  indigenous  plants,  the  virtues  of  which  are 
as  yet  very  little  known,  might  be  ufed  with  advantage  in 
our  materia  medica^  and  be  fubftituted  for  foreign  plants?" 

The  papers  which  the  Society  expe<?ls  on  this  queRion,. 
muft  contain  proofs  of  the  virtue  and  advantages  of  thefe  in- 
digenous plants,  not  merely  from  the  teftimony  of  foreigners, 
but  from  experiments  and  obfervations  made  originally  in 
tljofe  provinces. 

"  IV.  What  indigenous  plants,  not  yet  ufed,  might  be  em- 
ployed as  good  and  wholefome  nouriflmient  ?  and  what  nu- 
tritive foreign  plants  might  be  cultivated  in  the  United  Pro- 
vinces ?" 

The  Society  requefts  that  the  competitors  will  comprefs 
their  papers  as  much  as  pofiible,  and  omit  every  thing  that 
docs  not  eflentially  relate  to  the  queftion.     All  the  members 
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of  the  Society  arc  at  liberty  to  be  candidates,  on  condltioji 
that  their  papers  are  diftinguilhed  by  fome  device,  and  marked 
with  the  letter  L. 

The  papers  may  be  written  cither  in  Dutch,  French, 
Latin,  or  German,  and  muft  be  accompanied  with  a  fealcd 
note  containing  the  name  and  addrefs  of  the  author.  They 
muft  all  be  tranfmittcd  to  Van  Marum,  fecretary  to  the 
Society. 

The  prize  for  the  bed  anfwer  to  any  of  the  above  qucftions 
is  a  gold  medal,  with  the  ufual  impreflion  of  the  Society, 
containing  on  the  edge  the  name  of  the  author,  and  the  year 
in  which  he  obtained  the  prize ;  or,  in  lieu  of  it,  at  the  option 
of  the  author,  thirty  ducats.  Thofe,  however,  who  obtairi 
the  prize,  or  an  aceflit,  (liall  not,  without  the  exprcfs  per- 
miflion  of  the  Society,  publifli  their  papers,  cither  whole  or 
in  part,  in  the  Translations  of  the  Society,  nor  in  any  other 
work,  or  fcparately  bv  themfclves. 

The  Society  takes  this  opportunity  of  repeating,  that  they 
refolved,  in  their  fitting  of  1798,  to  examine,  in  every  annual 
fitting,  whether,  among  the  papers  communicated  in  the 
courfe  of  the  year,  and  not  anfwers  to  queftions  propofed, 
there  are  any  refpecling  natural  hiftorv  or  natural  philofophv 
which  deferve  a  particular  reward;  and,  when  this  is  the 
cafe,  to  adjudge  to  that  paper,  or,  when  there  are  fcveral,  to 
the  moft  interefting,  a  filver  medal  with  the  Society's  im- 
preflion, and  a  prefent  of  ten  ducats  befidcs. 

ACADKMY    OF    LYONS. 

C.  Vcrniac,  the  prefect  of  the  department  of  the  Rhone, 
and  C.  Noel,  commiflioner- general  of  the  police  at  Lyons^ 
in  conjunftion  with  fome  members  of  the  antient  Academy 
of  Lyons,  have  revived  that  valuable  inftitution  imder  the 
title  of  the  Athcneum.  The  number  of  the  memliers  of 
which  it  is  to  confift  has  been  fixed  at  fortv-tlvc;  among 
whom  are  comprehended  thofc  w  ho  made  a  part  of  the  old 
academy,  and  who  now  are  reduced  to  fixtecn.  The  Athc- 
neum will  have  alfo  fifteen  afibciates,  and  an  unlimited 
number  of  correfpondents.     It  is  divided  into  two  clalVes; 

one 
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one  for  the  arts  and  fciences,  and  the  other  for  the  belles 
httrcs  and  fine  arts.     The  firft  public  fitting  %vas  held  on  the 

8th  of  Auecuft.  r  11      •  r 

The  Athenenm  has  already  propofed  the  foUownig  quel- 

tions  as  the  fubjeas  of  a  prize  : 

"I  To  point  out  thofe  indigenous  mineral  and  vegetabi? 
fubftances  which  may  be  capable  of  producing  a  colouring 
principle  appUcable  to  filk,  cotton,   linen,  hemp,  woollen, 

and  paper.  .  . 

-  II  To  explain  the  procelTes  for  cxtrac^mg,  fixmg,  and 
bricrhtening  the  colours  which  may  be  furnin.ed  by  fimple 
mdigenous  fubftances  not  yet  known  in  the  art  of  dyeing 

The  prize  will  be  adjudged  m  the  public  fitting  of  Mef- 
fidor  24th,  year  9.  (July  14th,  1800.)  It  confifts  of  two 
medals  of  the  value  of  300  francs  each.  The  ordinary  menu 
hers  of  the  Atheneum  are  excluded  from  the  competition. 


MISCELLANEOUS    ARTICLES. 

HUMBOLDT'STRAVELS  THROUGH  SPANISH  AMERICA. 

The  followincr  letter  from  this  enterprifing  philofopher  to 
Fourcroy  has  lately   been  publifiied  in  one  of  the  French 

jf^^"""^"^^'  '<  Giiyara,  January  25,  if'oo. 

^.'  As  the  yellow  fever,  which  defolates  this  part  of  South 
America,  obliges  us  to  make  our  ftay  here  as  (hort  as  pof- 
fible,  I  fnatch  this  opportunity  of  fending  you  a  few  hnes, 
and  repeating,  from  the  middle  of  the  torrid  zone,  how  much 
my  thoucrhts^re  occupied  with  you  and  your  illkiftnous  coU 
leacmcs,  among  whom  I  met  with  fuch  a  flattering  receptior. 
duHn.^  mv  laft  ftav  at  Paris.    Since  our  departure  from  Saint 
Croix'mTenerilfe,  where  I  defcended  into  the  crater  of  the 
volcano,  the  atmofphcric  air  being  ther^  at  0-8  of  R.  and 
at  o-iQ  of  oxygen,  I  have  written  to  you  twice.     I  have  ten 
to  Delambre  and   Lalande    an  extrad   of  my  aftronorrncal 
labours;  the  longitude  of  fome  important  places;  an  obler- 
vation  of  the  eclipfe  pn  the  aSthofOdober  laft)  inimerfions 
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of  the  fatellites,  and  fefear  .hcs  refpedting  the  intenfity  of 
light  of  the  auflral  ftars,  mcafured  bv  mean?  cf  diaphragms. 
I  have  addreflod  to  the  Inftitutc  a  chemical  memoir  on  the 
phofphorefcence  of  the  fea  j  (jbfervations  on  a  particular  gas 
furnifhed  by  the  fruit  of  the  co/Jea  arubka  when  expofed  to 
the  fun;  on  a  fnow  white  feld-fpar,  which,  when  moifiencd, 
abforbs  all  the  moiftnre  of  the  atmofphcrc;  experiments  on 
the  milk  of  the  cccropia  peltata  and  the  euphorbia  curajfa- 
I'ica,  which  will  form  a  fupplement  to  your  excellent  memoir 
on  the  cahout-chouCy  and  to  that  of  our  friend  Chaptal ;  and 
on  the  air  which  circulates  in  vegetables. 

"  The  cruifers  which  cover  the  feas  here  make  me  ap- 
prehend that  a  part  of  my  letters  may  not  have  reached  you  j 
though  I  fent  them  fometimes  by  way  of  Guadaloupe,  and 
fomctimes  by  that  of  Spain.  Thefe  few  lines  I  have  fent  by 
an  American  veffel,  which  will  fail  in  a  few  davs  for  Bofton ; 
and,  though  they  cannot  reach  you  but  through  Hamburgh, 
they  will,  perhaps,  be  lefs  liable  to  mifcarry.  People  here 
are  accuftomed  to  make  four  or  five  duplicates  of  their  letters. 
But  how  can  I  find  time,  when  I  have  fo  many  things  to 
obfcrve,  arrange,  and  calculate  ? 

"  I  fliall  confine  myfelf,  therefore,  to  letting  vou  once 
jnore  know  that  I  ftill  enjoy  the  befl  health  poiTible,  and 
that  I  am  treated  with  the  utmoft  kindncfs  by  the  inhabit- 
ants of  thefe  countries :  that  the  paflports  and  letters  of  re-r 
commendfition  from  the  Spanifh  government  procure  me 
every  facility  for  making  refearchcs  ufeful  to  the  fciences: 
that  none  of  my  inftruments,  even  the  moft  delicate,  fuch  as 
barometers,  thermometers,  hygrometers,  Bord^s'  dipping 
needle,  &c.  arc  deranged  :  and  that,  at  the  extremity  of  thq 
inifliionary  eftablifhmcats  among  the  Chayma  Indians,  in 
the  mountains  of  'J[o»miriquiri,  I  have  my  laboratory 
jnounted  as  if  I  were  iij  the  Hotel  Bofton,  in  the  Rue  du 
Colotnbier.  My  fellow-traveller,  Bonpland,  educated  in  the 
Jardin  dcs  Planless,  becomes  every  day  more  valuable  to  nic. 
To  an  extcnfivc  knoAledge  of  botany  and  coiTlparative  ana- 
tomv  he  unites  indefatigable  zeal.  I  hope  one  day  to  re- 
ftore  hun  to  his  country,  worthy  of  attracting  public  atten- 
tion.    Never  did  any  foreigner  enjoy  fuch  permillion  as  that 

gr;iuliU 


Humloldi' s  Travels  through  Span'tfb  America^        ^77 

granted  to  me  by  the  king  of  Spain.  This  idea  alone  is  ca- 
pable of  exciting  us  to  redouble  our  aftivity.  During  the 
feven  months  we  have  been  in  this  beautiful  continent,  we 
have  dried  (with  duplicates)  nearly  4000  plants,  written 
more  than  800  defcriptions  of  new  fpecies  or  fpecies  little 
known,  particr.larly  new  genera  of  palms,  cryptoganiia,  bifaria, 
nielaftoma ;  collected  infc61:s  and  fliells,  and  made  nxany 
drawings  refpe6ling  the  anatomy  of  marine  worms;  with 
obfervations  on  magnetifm,  elc<5lricity,  humiditv,  the  tempe- 
rature of  the  atmofphere,  and  the  quantity  of  oxygen  it  con- 
tains. We  hav'e  meafured  that  immenfe  and  high  chain  of 
mountains  extending  to  the  coaft  of  Paria,  snd  extimined 
their  volcanoes,  which  vomit  forth  kindled  inflarnmable 
air,  fulphnr,  and  hydro-fulphurous  water.  We  have  alfo 
colleiSled  many  feeds,  which  we  fliall  fend  off  in  three  or 
four  weeks  for  Europe,  addrefled  to  the  .Jar din  des  Plantes, 
We  have  fpent  five  months  ivi  the  interior  of  New  Anda- 
lufia  and  on  the  coafts  of  Paria,  where  we  experienced  verv 
violent  earthquakes  in  the  end  of  laft  year.  One  part  of  thefe 
countries  is  1H!1  inhabited  by  the  favage  Indians,  and  others 
have  begun  to  be  cultivated  only  v  ithin  five  or  fix  years.  In 
what  words  (hall  I  defcribc  to  you  the  niiajedy  of  the  vege- 
tation here;  the  forefts  of  Ceiba,  Hura,  Hymenea,  which 
the  rays  of  the  fun  never  penetrate ;  the  variety  of  the  ani- 
mals ;  the  fupcrb  plumage  of  the  birds ;  the  apes,  the  tigers; 
the  hideous  afpe6t  of  the  crocodiles  {caimans)  which  fvvarni 
in  the  rivers,  and  of  which  fome  are  thirty  feet  in  length  ? 
From  Cumana  we  proceeded  to  Caraccas,  where  we  remain- 
ed during  the  month  of  November  and  part  of  December  : 
A  charming  capital  fituated  in  a  valley  which  has  426  toifes 
of  elevation ;  and,  though  in  latitude  10^31',  enjoys  the 
coolnefs,  and  I  might  fay  the  cold,  of  Paris  !  From  this 
place  we  afcended  to  the  fummit  of  the  famous  Silla  dc  Ca- 
raccas, or  Sierra  de  Avila,  where,  at  the  height  of  13 15 
toifes,  we  difcovered  beautiful  cryftals  of  titanium.  I  for.nd 
alfo  dendrites  fimilar  to  thofe  of  nianganefe,  which  are  oxyd 
of  titanium. 

We  fiiall  proceed  hence  for  Varina  and  the  fnow-covcred 
mountains  of  Mcrida,  the  catarads  of  Rio  Nigro,  and  the 
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unknown  world  of  Oronoco,  in  order  to  return  bv  Guyana 
to  Cuman.i,  (rom  which  we  (liall  fet  out  for  the  Havannah 
and  Mexico. 

*'  We  lliall  take  care  to  tranfmit  the  feeds  we  have  col- 
letled  for  the  Jardiu  des  LHavtes  at  Paris,  the  Mufeum,  and 
Sir  Jofeph  Banks,  as  we  agreed  with  Juffieu  ,  -  -   -. 

'•  How  much  I  lanieni  t!ie  fate  of  Dolornicu,  detained  a 
priibner  in  Sicily  !  If  he  fliould  return,  coninumicate  to  haii 
the  following  facl : — U  is  more  tlian  thiee  years  fincc  I  an- 
nounced to  Larnetheric,  that,  in  the  primitive  mountains  of 
Italy,  France,  Swiilerlaud,  Poland,  and  I  can  now  add  Spain, 
there  exifts  a  paniUelifm  of  dlredion  between  the  ftrata  of 
foliaceous  granites,  (late,  micaceous  fchifts,  corneous  fchitls: 
that  tliefe  llrata  incline  (link  down)  towards  the  north-weft, 
ant|  that  their  direction  makes  wiih  the  axis  of  the  globe  an 
angle  of  45' 57':  that  this  inclination  and  direction  in  no 
manner  depend  on  the  form  and  dirctilion  of  the  mountains  : 
that  it  is  not  any  way  afi'eftcd  by  the  vallcvs,  but  that  it 
announces  a  cauie  much  greater,  and  more  general :  that  it 
depends  on  a  phenomenon  of  attraction  which  has  acted  at 
the  time  of  the  confolidation  of  the  globe.  Having  travelled 
over  the  greater  gart  of  Europe  on  foot,  and  with  fextant^ 
and  compalTes,  I  have  a  very  extenfivc  collection  of  obferva- 
tions  on  that  fubjeft.  My  manufcript  on  the  identity  of 
Arata  in  the  conftruciion  of  the  globe,,  is  in  the  hands  of  my 
brother,  I  was  en) played  on  it  fincc  1791,  but  it  will  not 
appear  till  I  have  feen  more  of  the  globe.  To  my  great  alto- 
nilhment,  I  have  obfervtd  in  the  Cordillera  of  Parin,  New 
Andalufia,  New  Barcelona,  and  Venzuela,  that  in  the  new 
world,  near  the  ecjuator,  the  ftrata  follow  the  fame  laws  and 
tile  fame  parallelifuK 

'^  You  remember  the  lafl  ingenious  obfcrvalions  of  Cou- 
lomb  on  the  air  which  iOlics  \\  iih  explofion  from  the  trunks 
of  trees  when  they  are  pierced.  I  have  made  experiments 
on  the  cluj'ea  rofca,  in  which  (in  the  interior  of  \\\c ptiiumato- 
ehimifer  vellcls  of  Hedwig,  the  vufa  cocbltuita  of  Malpighi,) 
there  circulates  an  inunenfe  quantity  of  air,  This  air  con- 
tains as  far  as  jV-,  of  oxygen.  Tiie  leaves  of  the  fame  tree, 
when  cxpofed  to  the  fuo  uudcr  water,  do  not  givn  a  cubic 
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fncllimctre  of  air.  This  air,  which  circulates,  certainly 
ferves,  as  in  the  animal  body,  to  coagulate  the  fibrous  part 
by  ahforption  of  oxygen.  The  clujea  is  a  milky  plant,  and 
claftic  gluten  is  formed  in  it. 

*'  Though  the  purity  of  theatmofpheric  air  amounts  here, 
particularly  in  the  night,  taO"305  of  oxygen,  I  have  found 
that  the  air  contained  in  the  pods  and  capfules  of  equinoctial 
plants,  for  inftance  the  pauUinui,  is  more  azotous  than  our 
atmofpheric  air.  It  does  not  exceed  0'24  or  0*25  of  oxvgen. 
The  air  in  the  cuhn'i  gen'iculat'i  here, has  oiily  0*15  of  oxvcjen. 
All  this  proves  that  the  air  which  circulates  is  purer,  and 
that  the  air  which  is  in  a  fcate  of  reR,  depofited  in  the  cap- 
fules or  utriculi,  is  lefs  pure  than  atiiiofpheric  air.  The 
'former  is  recently  produced  by  the  organs  which  decompofe 
the  water:  it  proceeds  to  thofe  parts  where  it  ought  to  ferve, 
by  its  abundance  of  oxvgen,  to  precipitate  the  fibrous  prin- 
ciple to  form  the  fdjrous  tiirue.  The  other  is  the  rcfiduum 
of  a  gas  wliich  has  already  diCcharged  thefe  func^lions. 

ALEX.  HlTxMBOLDT." 

VACCINE    INOCULATIOX. 

TranjJat'ion  of  a  hetter  to  George  Pearfon,  M.  D.  Phvjician 
to  the  U accine  Injiitution  at  IjOvdon. 
^'  SIR,  "  P-iris,  Germing  14,  (May  r;,)  iSoo. 

"  Wc  have  been  informed  by  the  public  journals  of  the 
trials  made  in  Enehmd  with  regard  to  the  vaccine  inoculation, 
the  fuccefs  of  which  has,  in  a  great  meafure,  been  owing  to 
your  enlightened  %eal.  Some  friends  of  humatiitv,  and  of 
that  fcience  which  you  cultivate  in  fo  diftinguiflied  a  man- 
ner, have  formed  a  plan  for  introducing  into  France  a  prac'- 
tice  which  feems  to  promife  advantages  of  fo  much  maLml- 
tude.  For  this  purpofe  they  have  propofed  a  fubfcription, 
which  is  now  nearly  filled  up.  You  will  find  annexed  a 
profpe6lus  of  th.eir  plan ;  but,  to  carry  into  execution  the 
view?  announced  in  it,  we  have  need  of  your  aflirtance ;  and 
we  now  folicit  it  with  confidence. 

*'  Though  fome  trials  have  been  made  here  in  re^nrd  to 

the  vaccine  inoculation,  with  which  the  School  of  Medicine 
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has  been  more  particularly  occupied,  we  have  not  yet  bcert 
able  to  obtain  any  pofitive  rcfult  3  the  principal  caufe  of 
which,  no  doubt,  has  been,  the  difficulty  of  procuring  mattef 
fufficiently  recent.  Our  veterinary  doAors  do  not  feem  to 
be  acquainted  with  this  difeafe  among  cows.  One  inftance 
onlyhas  occurred  where  they  thought  theyobferved  this  difeafe 
amono;  thcfe  animals;  and  we  embraced  that  opportunity  of 
collei^ing  the  virus,  which  was  employed,  together  with  mat-' 
ter  received  from  Geneva  and  England,  but  hitherto  without 
any  certain  fuccef.*.  We  find  ourfelves,  therefore,  deprived 
of  the  chief  means  necelVary  for  commencing  our  trials ;  and 
v/e  addrefs  ourfelves  to  you  to  afllft  us  in  procuring  thein. 

*'  We  rcqueft,  but  only  in  cafe  you  think  thefc  precau- 
tions neceflary,  to  receive  fcabs  or  puftules  taken  from  cows 
or  from  perfons  who  have  been  inoculated,  and  threads  or 
fmall  bits  of  f}X)ngc,  impregnated  with  matter  taken  from 
either;  alfo,  fome  of  thefe  fcabs  or  puftules  quite  frcfh, 
and  fome  of  the  matter  produced  in  the  place  formed  bv  the 
local  affeftion  of  the  part  inoculated.  The  different  kinds  of 
matter  or  fubliances  ought  to  be  particularly  marked*  If 
your  method  of  preferving  threads  in  azotic  or  hydrogen  gas 
feems  to  be  attended  with  any  advantage,  we  cxpeft  from 
your  zeal  that  you  will  employ  it.  In  conjun6tion  with  our 
minifter  for  foreign  relations,  we  liave  taken  every  neceflary 
inoafure  that  the  falell,  the  moll  convenient,  and,  in  parti- 
cular, the  fpcedleft  mode  of  conveyance  fliall  be  at  vour 
command.  The  Society,  with  equal  cagernefs,  will  make 
known  the  ferviccs  that  you  may  render  to  it,  and  commu- 
nicate to  you  the  refult  of  its  rcfearchcs,  the  merit  of  which 
will  in  a  groat  meafure  belong  to  you,  if,  along  with  the 
matter  which  we  requell,  you  will  have  the  goodnefs  to  add 
Iboic  particular  inliruilions,  which  we  fliall  be  very  happy 

lo  follow. 

"  Health,  cftcem,  and  devotion, 
*'  The  Members  of  the  JShJical   Committee  of  the  Society 
formed  at  Paris  for  the  l''\icc'nie  Inoculaticv; 
"•  WiNEL,   Profelfor  in  the  School  of  Medicine; 
*'  TuoiiuuT,  Director  of  the  School  of  Medicine; 

"  Par FA  IT, 
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'^^  Parfait,  Inoculating  Surgeon  ; 
*^  RousELLE  Chamseru,  Phyfician  to  the  Army; 
*^  De  la  Porte,  Phvfician  to  the  Military  Hofpital ; 
*^  HuzARD,  Member  of  the  Inflitute; 
"  Tessier,  Member  of  the  Inftitute ; 
"  Caeannez,  Member  of  the  Inftitute,   ProfefTor  in 
the  School  of  Medicine." 

The  above  letter,  as  appears,  wasaddrefTed  to  Dr.  Pearfon, 
who,  however,  in  place  of  returning  an  anfwer  :r.  his  own 
name,  prefentcd  it  to  the  V^accine  Inftitution,  where  it  was 
determined  that  the  commiflion  fliould  be  executed  by  the 
nu-dical  citablifliment.  Accordingly,  a  packet  containing 
vaccine  matter  on  glafs,  on  lancets,  and  on  thread,  inclofed 
in  a  bottle  filled  Vvith  hydrogen  gas,  and  a  letter  of  infiruc- 
tions  figned  by  all  the  members  of  the  medical  eftablidi- 
men:,  was  fent  to  Paris  on  the  I2th  of  May  laft,  with  the 
permillion  of  Lord  Grcnville,  through  the  hands  of  the 
Trench  commiffioner,  Mr.  Otto.  How  well  the  vaccine 
matter  thus  forwarded  anfwered  the  fanguine  expeftations 
of  the  Parifian  phvficians,  notwithftanding  the  journey  and 
the  delay,  is  iufficiently  proved  by  the  following  extraft  from 
the  Ga-zette  Nat\onale\  and  other  French  papers  furnifh 
limilar  reports. 

**  Gazelle  Nalionale,  Tridi,  23  Pralrial,  an.  8  de  la  Re^ 
piiblique  Fraiigo'ife,  une  et  Indivijihle. 

"  On  the  13th  of  Prairial  the  vaccine  inoculation  was 
performed  on  thirty  children  with  matter  fent  from  England, 
and  according  to  the  method  recommended.  Signs  of  in- 
fection manifefted  themfelves  on  nine  of  them  at  the  periods 
flnd  with  the  charafters  announced  by  Dr.  Pearfon  and  other 
members  of  the  committee  inllituted  at  London  for  the  vac- 
cine inoculation.  It  is  to  be  remarked,  that  the  Enalifli 
phyficians  exprefied  in  their  letter,  *  that  it  ought  to  be  ef- 
teemcd  fortunate,  on  account  of  the  time  that  mult  elapfe  be- 
tween collet'ting  the  matter  and  applying  it,  if,  out  of  twenty 
individuals  inoculated,  one  only  (liould  take  the  difeafe.* 

''  On  the  19th,  20th,  and  21ft,  eighteen  children,  on 
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whom  the  firft  inoculation  produced  no  efie6l,  were  agarti  in-» 
oculated  with  matter  collected  from  thofe  on  whom  the  flrtt 
inoculation  took  elTecl.  The  committee  continue  their  trials^ 
and  will  inform  the  public  of  their  further  relults. 

*^  In  tbe  Jiamc  of  the  Medical  Committee.         TI10URi!rr." 

"  The  Vaccine  Inftitution,  wliich  has  already  been  fo  ufeful 
in  England,  and  which  has  communicated  on  the  fubjecl 
with  the  learned  in  various  parts  of  Europe  to  introduce  the 
€0\v-pock  inoculation,  has  feat  us  the  following  notice: 

•'  Vaccine  In^itinion,  Warwick-ftrcer, 
Golden-fquarc,  Jv.Iv  zS,  ifioo. 
*'  From  the  increafe  of  patients,  ami  the  numerous  ap- 
plications for  cow-pock  matter,  the  fubfcribers  arc  hereby 
informed,  that  it  has  been  refolved  to  inoculate  every  Friday 
as  well  as  Tuefday,  under  the  direction  of  the  medical  ella- 
blifbuient,  which  at  prefent  is  as  follows  : 

»' George  Pearfon,  M.D.  F-R.S.  L.  Nihell,  M.D.   and 

Thomas  Nclfon,  M.D.  phyficians. 
**  Thomas  Keatc,    Efq.  and  John  RuHi,   Efq.   confulting 

furgeons. 
"  R.  Keate,  Efq.  John  Gunning,  Efq.  and  J.  Carpue,  Efq. 

furgcons. 
"  A.  Brandc,  Efq.  F.  Rivers,   Efq.    and  Mr.   E.  Braiide, 
,'         vifiting  apothecaries. 
**  Mr.  J.  Lewis,  rcfident  apothecary,  to  whom  letters  (port 
paid)  may  be  addrefled. 

*^  The  pirWic  are  defired  to  notice,  that  the  medical  efta- 
btiflmient  do  not  authenticate  vaccine  matter  unlefs  it  be 
delivered  under  the  appropriate  fcal  of  the  inflitution. 

''  By  order,       ^^'M.  SAA'CHO,  Secretary  * 

FRUCTIFICATION   OF  THE   FUCUS   NATANS. 

A  fmall  treaiife  has  latelv  been  publifhed  at  Madrid  br 
JHippolitus  Ruiz,  member  of  the  Royal  Medical  Society  of 
that  city  and  bolanill  on  the  expedition  to  Peru,  under  the 
tilio  of  Dii  t't'rd  Puci  natc7nf:s  JniLiiJicaticne  cortimmtariiix 
As  this  v/ork  is  fcarce,  the  following  extrad  from  it  may 
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not  be  unacceptable  to  our  botanical  readers :— The  author, 
who  Is  well  known  by  his  voyage  to  Peru  for  the  improve- 
ment of  botany,  having  found  in  the  Atlantic,  on  his  voy- 
age back  to  Europe  in  the  year  1788,  a  great  quantity  of 
floating  fca-grafs,  Fucus  vatans  Linn.,  he  carcfullv  examined 
the  bladders  of  this  marine  j)rodu£lion,  which  Linnaeus  er- 
roneoudy  confider^d  as  its  fruit,  but  obferved  nothing;  in 
them  that  could  induce  him  to  accede  to  the  opinion  of  that 
eminent  naturalill.  In  the  night  of  ihq  firtl  of  Auguft,  when 
in  the  24th  degree  of  north  latitude,  the  captain  fent  him 
fonie  of  thefe  fuci,  which  had  been  found  adhering  to  one 
of  the  ropes,  and  which,  as  foon  as  agitated  in  the  water, 
exhibited  blueilh  luminous  phofphoric  points.  One  of  thefe 
he  put  into  a  veflel  filled  with  fea- water,  and  obferved  that, 
when  the  plant  was  moved,  a  phofphoric  light  ran  along  it, 
ifrom  the  one  end  to  the  other,  in  a  ferpentine  direction.  In 
the  day-time  he  found  white  threads  adhering  to  it  along  its 
whole  length,  having  at  their  extremities  fmall  cups  and 
ears,  which  he  immediately  conjeclured  to  be  the  parts  of 
fructification  long  fought  for  without  fucccfs,  but  which 
were  exceedingly  different  from  thofe  which  Liniwcus  and 
other  botanifts  thought  they  obferved  in  this  fpecies  of 
plants.  The  fucus  was  kept  four  days  in  water;  and  always, 
when  fliaken  in  a  dark  place,  it  emitted  a  phofphoric  lioht 
which  had  a  perfect  refemblancc  to  that  produced  by  mer- 
cury when  agitated  in  vacuo.  After  the  above  period  this 
phenomenon  entirely  ceafed ;  but  the  author  was  able  to 
exhibit  it  at  pleafure  by  obtaining  frefli  plants.  The  parts 
which  produced  the  luminous  appearance  were  the  white 
threads,  before  mentioned,  adhering  to  ihcjucus,  which  ter- 
minated cither  in  fmall  cups  or  ears,  or  cars  with  fmall 
knobs.  ,He,  however,  did  not  find  all  thefe  three  forms  of 
the  fuppofed  flowers  on  the  fame  plant,  but  in  different  in- 
dividuals. He  found  alfo  that  thele  bodies  could  not  be 
eafily  feparated  from  the  plant,  even  'though  the  incrufla- 
tions  with  which  the  fucus  was  abuixdantly  covered  could  be 
feparated  with  little  difficulty.  From  this  he  concluded  ihat 
the  fingle  cups  were  the  male  flowers,  the  ears  the  herma- 
phrodite, and  \\\r;  ears  with  knobs  the  female, 
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A  writer  in  one  of  the  foreign  journals,  who  mentions  this 
work,  makes  the  following  obfervations  on  the  fubje»5l : — 
"  By  the  kindnefs  of  one  of  my  friends  I  have  obtained  from 
Spain  a  fpecimen  of  the  fuppofed  flowers  of  the  fucus  natans, 
and  I  muft  confefs  that  the  above  defcription  of  the  parts  does 
not  appear  to  me  fatisfadory.  Mr.  Ruiz  is  certainly  righl 
when  he  fays  that  the  bladders  in  all  the  kinds  of  the  fuci 
contain  nothing  that  can  ferve  for  frutftiiication ;  and  the 
experiment  he  made  by  carefully  dripping  a  fucus  natans  of 
all  its  bladders,  in  confequence  of  which  it  funk  in  the  water, 
clearly  proves,  what  the  German  botanies  have  long  ago  ob- 
ferved,  that  the  bladders  of  all  the  fuci  fcrve  to  raife  tliem 
like  balloons,  and  to  keep  them  floating  in  the  water,  as  is 
the  cafe  with  the  7:tricularia  found  in  our  ditches.  The,real 
parts  of  fruftification  in  this  plant  have  been  clearly  pointed 
out  in  various  kinds  of  it,  by  Roth  and  Stackhoufe.  What 
the  author  confiders  as  flowers  are  fmall  polypes,  of  that  kind 
which  Blumenbach  calls  Bracbionus,  Their  white  colour, 
the  threads  with  which  they  were  connected,  and  their  phof- 
phoric  light,  (for  he  found  nothing  of  tlie  fort  in  plants  de- 
ititute  of  thcfe  appendages,)  ought  to  have  led  Tiim  to  the 
idea,  that  thefe  bodies  do  not  naturally  belong  to  the  plant, 
and  are  merely  adventitious.  Polypes  have  already  often  de- 
ceived botanifls,  who  have  confidered  thcni  as  the  flowers  of 
zoophytes  without  fufpe£ling  that  they  might  be  the  inha- 
bitants of  them. 

*'  The  account  given  by  the  author  of  the  manner  in 
which  this  plant  grows  is  curious.  The  fucus  nataus  has 
no  roots,  but  excrelcences  by  which  it  adheres  to  the  bottom 
of  the  fea.  As  foon  as  it  is  full  grown  it  becomes  covered 
ivith  bladders,  which  render  it  lighter  than  the  water,  and  it 
then  rifes  to  tlie  furface.  In  this  ftatc  it  floats  on  the  waves 
from  the  month  of  July  to  September;  but  after  this  period 
it  is  no  longer  to  be  feen  between  the  a4th  and  the  36th 
degree  of  north  latitude.  It  fometimes  covers  vcn,'  extenlivc 
parts  of  the  ocean,  which;  by  thcfe  mcans^  have  the  appear- 
jtnce  of  meadows." 
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COMBINATIONS    OF    LIGHT. 

The  celebrated  Brugnatelii  has  lately  publiflied  at  Paviay 
in  the  jinnaii  di  Cbimtca,  the  following  obfervations  on 
light: — Light  is  either  chemically  united  with  bodies,  or 
merely  accumulated  and  mixed  in  them  in  a  niechanicai 
manner  but  invifible,  or  it  is  accumulated  in  buuics  in  a. 
vilible  (late. 

Light  chemically  united  with  bodies,  feparates  itfelf  from 
them  in  confequence  of  its  affinity  for  caloric.  A  red  heat, 
however,  is  not  ncccflary  to  difengage  light  when  in  this  ftate. 
The  black  calx  of  manganefe  (liines  with  great  vivacity  when 
thrown  upon  a  very  hot,  but  not  ignited,  plate  of  iron.  The 
cafe  is  the  fame  with  the  muriat  of  mercury  (corrolive  fub- 
limat),  gray  calx  of  mercury,  gray  calx  of  antimony,  all 
calcareous  falts,  &c.  Fine  fugar  and  fugar  of  milk,  when 
very  dry  and  pounded,  {liine  with  great  vivacity  on  a  plate 
of  iron  which  has  been  merely  heated,  but  they  do  not  ex- 
hibit the  fame  phenomenon  on  iron  brought  to  a  red  heat. 
Feathers,  cotton,  and  wool,  iliine  when  drawn  lightly  over  a, 
piece  of  hot  iron  ;  and  the  fpots  of  a  playing  card,  under  the 
mecircumftances,  emit  a  faint  light.  Camphor  and  choco 
thrown  upon  a  piece  of  iron  of  this  kind  form  liuninous 
vapours.  Several  fluids,  under  the  fame  circumftances,  pro- 
duce the  like  effecls.  Oil  of  turpentine  poured  on  h  )t  iron 
gives  a  very  perceptible  light;  and  the  cafe  i?  the  lame  with 
fat,  oils,  fweat,  wax,  tallow,  8cc.  Atmofpheric  air  has  not 
the  lead  influence  in  regard  to  the  luminous  appearance  of 
thefe  fubilances ;  as  they  fliine  alfo  in  vaci:o,  in  carbonic 
acid  gas,  in  hydrogen  gas,  8cc.  Nay,  feveral  bodies  fuflTer 
their  light  to  be  difenoaged  when  they  are  immerfed  in  ful- 
phurous  acid  or  in  boiling  oil.  Difl'erent  bodies,  under  luch 
circumftances,  give  different  quantities  of  light. 

In  regard  to  bodies  in  which  light  is  merely  accumu- 
.lated  mechanically,  nothing  is  necelfary  to  render  it  free  but 
an  approximation  of  their  parts.  In  this  manner  the  light 
is,  as  it  were,  fqueezed  out;  as  is  the  cafe  with  the  quickfil- 
ver  in  the  barometer  when  it  becomes  luminous,  vitriolifed 
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tartar,  and  other  falts,  which  fliine  at  the  moment  when 
they  cryftallife.  This  phenomenon  is  exhibited  alfo  by  the 
water  of  the  Tea  when  it  becomes  phofphoric,  the  eye  when 
fiuldenly  ftruck,  fugarwhen  pounded*,  cream  of  tartar,  alum 
and  borax  when  ilruck.  Among  mineral  bodies,  quartz  in 
particular  contains  a  great  deal  of  accumulated  light :  to  this 
head  belongs  the  luminous  appearance  of  certain  plants. 

Light  is  accumulated  in  a  vifible  ftatc  in  the  fo-called 
light  magnets,  which,  when  they  have  been  expofed  for  a 
confiderable  time  to  the  light,  imbibe  a  certain  quantity  of 
it,  and  then  throw  it  out  in  the  dark.  Of  thefc  bodies,  thofe 
which  deferve  the  firft  place  are  the  diamond,  blende,  and 
the  carbuncle.  Lapis  laxjdl  throws  out  in  the  dark  a  great 
quantity  of  light  which  it  imbibes  in  the  day-time.  The 
Bologna  phofphorus,  which  is  nothing  el»e  than  fulphat 
of  barytes,  does  not  become  luminous  in  the  dark  till  it  has 
been  expofed  for  fome  minutes  to  the  light  of  the  fun ;  the 
cafe  is  the  fame  with  nitrat  of  lime.  Brugnatelli  law  a  dia- 
mond become  luminous  in  the  dark  after  it  had  been  expofed 
to  the  light  of  a  candle.  Animal  and  vegetable  matters, 
putrid  fitli,  rotten  v.ood,  &c.  fliine  in  this  manner ;  alfo  in- 
dividual parts  of  animals,  the  eyes  of  the  hyrena  and  cats, 
the  body  of  the  glow-worm,  &c. 

MONSTROUS   SERPENT. 

The  fo11.o^ving  article  is  copied  from  the  Bombay  Courier, 
of  Auguft  3 1  ft,  1799  : 

"  A  letter  from  Amboyna,  received  within  thcfe  few  days, 
gives  the  following  account  of  an  enormous  fnakc,  which 
made  its  appearance  at  a  place  called  Golontala,  in  the  illand 
of  Celebes.  A  Malay  prow  making  for  that  port,  and  finding^ 
fliie  could  not  enter  it  before  dark,  came  to  anchor  clofe  iu 
ihore  ft)r  the  night.  One  of  the  crew  went  on  fliore  in  queft 
of  bet'  l-nul  in  the  woods,  and  on  his  return  lav  down,  as 
is  fiippofed,  to  fleep  on  the  beach  ;  a  common  cuftom  with 
people  of  thai  defcription.     In  the  courfe  of  the  night  his 

•  When  a  perfon  champs  fine  f\3;;ar  between  the  tctt'.i  in  the  Jark,  thp 
mouth  apptais  to  be  full  of  t;it. 
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tomrades  in  the  boat  heard  his  cries,  and  went  immediately 
to  his  afiiftance,  but  too  late,  an  immenfe  fnake  having 
cruflied  him  to  death.  Thefe  people  knowing  that  this  kind 
of  fnake  never  diverts  its  attention  from  the  prey  which  it 
has  once  feized  until  it  is  devoured,  went  boldly  up  to  the 
monftcr  and  cut  its  head  off,  carrying  it  and  the  body  of  the 
deceafed  on  board  their  boat.  The  p-entleman  to  whom  we 
are  indebted  for  this  account,  faw  both  the  next  morning ; 
and  found,  on  examining  the  latter,  that  the  fnake  had  feized 
the  unhappy  man  by  the  right  wrift,  where  the  marks  of  the 
animal's  fangs  were  very  diftinct;  and  the  mangled  corpfc 
bore  evident  figns  of  having  been  crulhcd,  by  the  fnake  twift- 
ing  itfelf  round  the  head,  neck,  bread,  and  thigh.  Our  cor- 
refpondent  extended  the  jaws  of  the  fnake,  (liffas  they^vere, 
wide  enough  tv)  admit  a  body  the  fize  of  a  man's  head  ;  and 
the  whole  length  of  the  animal  is  defcribcd  to  have  been  from 
about  28  to  30  feet,  and  equal  in  circumference  to  a  mode- 
rate fixed  man.  By  the  account  of  the  furvivors,  this  kind  of 
fnake  fv.  allows  men  and  bullocks,  after  having  cruflied  them, 
as  in  this  inftance;  wliich  our  friend,  judging  from  the  ca- 
pacity of  the  jaws  in  the  ftate  in  which  he  faw  them,  found 
no  difficulty  in  believing :  and  this  furniffies  a  proof  that 
fimilar  facts,  Hated  by  certain  naturalifts,  to  which  many 
have  refufed  their  belief,  are  entitled  to  more  deference  thau 
they  generally  meet  with." 

JilETKOROLOGY. 

The  heat  of  the  prefent  fummer  has  been  very  great,  and 
much  more  uniform  and  uninterrupted  than  for  many  pre- 
ceding years.  During  the  afternoon  of  feveral  days  this 
month,  the  thermometer  in  the  neighbourhood  of  London, 
expofcd  in  a  northerly  afpeft,  was  as  high  as  86°  of  Fahr. 
In  London  it  was  higher,  owing  to  the  heat  refleded  from 
the  furrounding  buildings. 

MEDICAL    NOTICE. 

Profeflbr  Callifen,  of  Copenhagen,  read  lately  before  the 

Royal  Medical  Society  a  paper  in  which  he  (liowed  that  the 

external  ufe  of  boiling  water,  in  cafes  of  internal  iuflamma- 
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tion,  produces  a  much  fpeedier  KnA  more  efficacious  effe6^ 
than  veficatories.  We  have  ivafon  to  hope  that  this  maltei 
will  be  tuither  examined  and  illuftrated. 


DEATHS. 


On  the  17th  of  June,  at  Berlin,  J.  Ahrahamfon,  the  ce-« 
lebrated  dve-finker.  He  was  born  in  1722,  in  the  duchy  of 
Meckleiibtirgh-Strelitz,  and  learned,  from  a  very  indiiferent 
ariid  of  Lifla,  the  art  of  engraving  coats  of  arms,  and  of  en- 
graving on  gems;  but,  being  poflTefled  of  an  excellent  genius, 
he  was  able,  by  hi*  own  talents,  combined  with  reflection, 
diligence,  and  clofe  application,  to  raife  himfelf  to  that  de- 
gree of  celebrity  to  which  he  was  fo  juftly  entitled.  With- 
out being  able  to  draw  or  to  model,  he  difplayed  in  all  his 
works  great  ability  and  readinefs.  Among  his  principal 
productions  may  be  reckoned  his  medals  on  the  victories  of 
Frederick  II.  durinir  the  feven  years  war,  and  particularly 
that  on  the  battle  of  Torgau,  after  Ramicr's  idea  and  1 
drawing  by  Meils.  He  entered  into  the  fervice  of  his  Pruflian 
majefty  in  1750. 

On  the  20th  of  June,  at  Gottingcn,  that  refpec^able  ve- 
teran among  the  German  maLhcmaticians,  Abraham  CI(;llhelf 
Kaftti'^r,  in  the  eighty- firft  year  of  his  age.  He  was  a  coun- 
fellor  of  ftate  to  his  Britaimic  majeftv,  profinbr  of  mathe- 
matics and  natural  philufophv  in  the  vmivcrtity  of  Gotlin- 
gen,  member  of  the  Royal  Academy  of  Sciences  of  that  city, 
of  the  Agricultural  Society  of  Rrunfwick  Lunenburgh,  of 
the  Academies  of  Stockholm  and  Berlin,  of  the  Elector.tl 
Acadenjy  of  the  Ufeful  Sciences  at  Erfurt,  of  the  Academy 
of  Sciences  at  Bologna,  &c.  &c.  Bcfides  polleffing  greai 
mathematical  knowledge,  he  was  v.  ell  acquainted  with  lite- 
rature in  general,  and  had  a  rich  vein  of  wit,  as  appears  by 
his  profe  writings  and  his  epigrams. 
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I.  On  the  Elr^ricify  excited  by  the  7nere  ConfaSl  of  conducing 
S'uhjiances  of  diJJ'crent  Kinds.  In  a  Letter  from  Mr.  Alex- 
AXDER  VoLTA,  F.R.S.  Profejfor  of  Natural  PhUofcphy 
in  the  Univerfity  of  Va-via,  to  the  Right  Hon.  S/V  Joseph 
Banks,  Bart.  K.B.  P.R.S.* 


A 


Como  in  the  Milancfe,  March  20,  iSoo- 
.FTER  a  long  filcnce,  for  which  I  fliall  offer  no  apology, 
I  have  the  plcafure  of  communicating  to  you,  and  through, 
you  to  the  Royal  Society,  fome  ftriking  refults  I  have  ob- 
tained in  purfuing  my  experiments  on  electricity  excited  by 
the  mere  mutual  contact  of  different  kinds  of  metal,  and 
even  by  that  of  other  condu6lors,  alio  different  from  each 
other,  either  liquid  or  containing  fome  liquid,  to  which  they 
•are  properly  indebted  for  their  conducing  power.  The  prin- 
cipal of  thefc  refults,  which  comprehends  nearly  all  the  reft, 
is  the  conftruclion  of  an  apparatus  having  a  refemblance  in. 
its  effe^ls  (that  is  to  fay,  in  the  (hock  it  is  capable  of  making 
the  arms,  &c.  experience)  to  the  Leydcn  flaflc,  or,  rather,  to 
an  clci^lric  battery  weakly  charged  acting  inceffantly,  which 
fliould  charge  ilfelf  after  each  explofion ;  and,  in  a  word, 
■which  {liould  have  an  inexhaullible  charge,  a  perpetual  ac- 
tion or  impulfc  on  the  eleftric  fluid  ;  but  which  differs  from 
it  effeutially  both  by  this  continual  a<ftion,  which  is  peculiar 

■^  Tranfl:itcd  from  the  aiithor's  paper  pubhfhcd  in  French  in  the  Phi*- 
Jolophical  Tran(acr,otis  for  1800,  part  2. 
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to  it,  and  becaiife,  inflead  of  confifting,  like  the  common 
eledlric  jars  and  batteries,  of  one  or  more  infulating  plates 
or  thin  Itrata  of  thofe  bodies  which  are  alone  thought  to  be 
eleBr'ic,  armed  with  conduclors,  or  bodies  called  non-eledriCy 
this  new  apparatus  is  formed  merely  of  feveral  of  the  latter 
bodies,  chofeti  from  amohg  thofe  which  are  the  bed  coti- 
dndors,  and  therefore  the  mofl  remote,  as  has  hitherto  been 
believed,  from  the  elcftric  nature.  The  apparatus  to  which 
I  allude,  and  which  will,  no  doubt,  aflonifli  you,  is  only  the 
ancmblage  of  a  number  of  good  conduclors  of  different  kinds 
arranged  in  a  certain  manner.  Thirty,  forty,  fixty,  or  more 
pieces  of  copper,  or  rather  filver,  applied  each  to  a  piece  of 
tin,  or  zinc,  which  is  nmch  better,  and  as  many  ftrata  of 
water,  or  any  other  liquid  which  may  be  a  better  condu6lor, 
iuch  as  fait  water,  ley,  Sec.  or  pieces  of  pafteboard,  ikin,  &c. 
well  foaked  in  thefe  liquids ;  fuch  ftrata  interpofcd  between 
every  pair  or  combination  of  twodifferent  metals  inanahernate 
feries,  and  always  in  the  fame  order  of  thefe  three  kinds  of 
conduftors,  are  all  that  is  neceflary  for  conftituting  my  new 
inftrumcnt,  which,  as  I  have  faid,  imitates  the  effe6ls  of  the 
Leyden  flaik,  or  of  eleftric  batteries,  by  communicating  the 
fame  fhock  as  thefe  do;  but  which,  indeed,  is  far  inferior  to 
the  activity  of  thefe  batteries  when  highly  charged,  either  in 
regard  to  the  force  and  noife  of  the  explofions,  the  fpark,  the 
di(tance  at  which  the  difcharge  may  be  cffe6\ed,  Sec.  as  it 
equals  only  the  effedrls  of  a  ba,ttcry  very  weaklv  charged, 
though  of  immenfc  capacity  :  in  other  refpetfts,  however,  i^ 
far  furpaffes  the  virtue  and  power  of  tlicfc  batteries,  as  it  has 
no  need,  like  thefe,  of  being  prcvioufly  charged  by  means  of 
foreign  elec^lricity,  and  as  it  is  capable  of  giving  a  fliock 
cvcrv  time  it  is  properly  touched,  however  often  it  may  be. 

To  this  apparatus,  much  more  fimilar  at  bottom,  as  I  fliali 
fliow,  and  even  fuch  as  I  have  conltruoted  it,  in  its  form  to 
the  natural  eleStric  organ  of  the  torpedo  or  electric  eel,  Sec. 
than  to  the  Leyden  flafk  and  elc6lric  batteries,  I  would  wifti 
to  give  the  name  of  the  artificial  elcdric  orguu  i  and,  indeed, 
is  it  not,  like  it,  compolc^d  entirely  of  conducting  bodies  ? 
Ts  it  not  alfo  active  of  itfelf  without  any  previous  charge, 
without  the  aid  of  any  electricity  excited  by  any  of  the  means 
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hitherto  known  ?  Does  it  not  a6l  inceflantly,  and  without 
interniiflion  ?  And,  in  the  laft  place,  is  it  not  capable  of 
giving  every  moment  Ihocks  of  greater  or  lefs  llrength,  ac- 
cording to  circumftances — (hocks  which  are  renewed  by 
each  new  touch,  and  which,  when  thus  repeated  or  con- 
tinued for  a  certain  time,  produce  the  fame  torpor  in  the 
limbs  as  is  occafioned  by  the  torpedo,  8cc.  ? 

I  (hall  now  give  a  more  particular  defcription  of  this  ap- 
paratus and  of  others  analogous  to  it,  as  well  as  of  the  moft 
remarkable  experiments  made  with  them. 

I  provide  a  few  dozens  of  fmall  round  plates  or  diflcs  of 
copper,  brals,  or  rather  filver,  an  inch  in  diameter  more  or 
lefs  (pieces  of  coin  for  example),  and  an  equal  number  of 
plates  of  tin,  or,  wliat  is  better,  of  zinc,  nearly  of  the  fame 
fize  and  figure.  I  make  ufe  of  the  term  iiearlj,  becaufe  great 
precifion  is  not  neceflary,  and  the  fize  in  general,  as  well  as 
the  figure  of  the  metallic  pieces,  is  merely  arbitrary :  care 
only  muft  be  taken  that  they  may  be  capal)le  of  being  con- 
veniently arranged  one  above  the  other,  in  the  form  of  a  co- 
lumn. I  prepare  alio  a  pretty  large  number  of  circular 
pieces  of  pafieboard,  or  any  other  fpongy  matter  capable  of 
hnbibing  and  retaining  a  great  deal  of  water  or  nioifture,  with 
which  they  muft  be  well  impregnated  in  order  to  enfurc  fuc- 
cefs  to  the  experiments.  Thefe  circular  pieces  of  palteboard, 
whiqh  I  fliall  call  moiftened  difks,  I  make  a  little  fmaller  than 
the  plates  of  metal,  in  order  that,  when  interpofcd  between 
them,  as  I  fhall  hereafter  defcribe,  they  may  not  projei^l  be- 
yond them. 

Having  all  thefe  pieces  ready  in  a  good  (late,  that  is  to 
fay,  the  metallic  difks  very  clean  and  dry,  and  the  non-me- 
tallic ones  well  moiftened  with  common  water,  or,  what  is 
much  better,  fait  water,  and  (lightly  wiped  that  the  moilhire 
may  not  drop  otT,  I  have  nothing  to  do  but  to  arrange  thcni, 
a  matter  exceedingly  fimpl^  and  eafy. 

I  plice  then  horizont;illy,  on  a  table  or  any  other  ftand, 
one  of  the  metallic  pieces,  lor  exam[)le  one  of  filver,  and  over 
the  firft  I  adapt  one  of  zinc ;  on  the  fecond  I  place  one  of 
the  moiftened  dilks,  then  another  plate  of  lilver  followed 
immediately  by  another  of  zinc,  over  which  I  place  another 
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of  the  moiftened  diflcs.  In  this  manner  I  continue  coupling 
a  plate  of  filver  with  one  of  zinc,  and  ahvays  in  the  fame 
order,  that  is  to  fay,  the  filver  below  and  the  zinc  above  it, 
or  vice  "Jerja,  according  as  I  have  begun,  and  interjwfe  be- 
tween each  of  thefe  couples  a  moiftened  difk.  I  continue 
to  form,  of  feveral  of  thefe  ftories,  a  column  as  high  as  pof- 
lible  without  any  danger  of  its  falling. 

But,  if  it  contain  about  twenty  of  thefc  (lories  or  couples 
of  metnl,  it  will  be  capable  not  only  of  emitting  fit^ns  of 
electricity  by  Cavallo's  eleftromelcr,  aflifted  by  a  condenfer, 
beyond  ten  or  fifteen  degrees,  and  of  charriing  this  condenfer 
jby  tpere  contaft  fo  as  to  make  it  emit  a  fpark,  Sec.  but  of 
giving  to  the  fingers  with  which  its  extremities  (the  bottom 
and  top  of  the  column)  have  been  touched  feveral  fmall 
fliocks,  more  or  lefs  frequent,  according  as  the  touching  has 
been  repeated.  Each  of  thefe  fliocks  has  a  perfe6l  refem- 
blance  to  that  flight  fliock  experienced  from  a  Lcvden  flafk 
weakly  charged,  or  a  battery  Hill  more  weaklv  charged,  or  a 
torpedo  in  an  exceedingly  languifliing  flate,  wliich  imitates 
llill  better  the  efifeiSls  of  my  apparatus  by  the  fcfies  of  re- 
pented iliocks  which  it  can  continuallv  communicate. 

To  obtain  fuch  flight  (liocks  from  this  apparatus  which 
I  have  dcfcribed,  and  which  is  flill  too  fmall  fi)r  great  cflefts, 
it  is  necelTarv  that  tlie  fingers,  with  v.liich  the  two  extre- 
miiies  are  to  be  touched  at  the  fame  tniie,  fliould  be  dijipcd 
in  water,  fo  that  the  fkin,  which  otherwiie  is  not  a  jjoocr 
conductor,  may  be  well  moiftened.  To  fucceed  with  more 
certainty,  and  receive  ftronger  fliocks,  a  conmumication 
nuift.  be  made,  by  means  of  a  metallic  plate  inft'icientlv  large, 
or  a  large  metallic  wire,  between  the  bottom  of  the  column 
(that  is  to  fi;v,  the  lower  piece  of  metal,)  and  water  contained 
in  a  baton  or  hi-ge  cup,  in  which  one,  two,  or  three  fingers, 
or  the  wliole  hand  is  to  be  immerll-d,  while  you  touch  the 
top  or  upper  extremity  (the  uppcrnioll  or  one  of  the  upper- 
jnod  plates  of  the  cohuim)  with  the  clean  cxtrcinltv  of  an- 
other nictallic  plate  held  in  the  other  hand,  which  mutl  be 
vcrv  moill,  and  embrace  a  large  furfaee  of  the  plate  heiti 
rerN'  fall,  J5y  proceeding  in  this  manner,  I  can  obtain  a 
fmall  piieking  or  flight  (lioek  in  one  or  two  articulations  of 
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a  fingf-r  immerfcd  in  the  water  of  the  bafon,  by  touching, 
with  the  plate  trrafped  in  the  other  hand,  the  f'ourtii  or  even 
third  pair  of  niclaUic  pieces.  By  touching  then  the  lifth, 
the  fixth,  and  the  re(i;  in  fucceflicni  till  I  come  to  the  laft, 
which  forms  the  licad  of  the  column,  it  is  curious  to  obfcrve 
how  the  ihocks  gradually  incrcafe  in  force.  Jiut  this  force 
is  fuch,  that  I  receive  from  a  column  formed  of  twenty  pairs 
of  pieces  (not  more)  fliocks  whirh  aflfecl  the  whole  (ingcrwith 
confidcrable  pain  if  it  be  immerfcd  alone  in  the  water  of  the 
bafon;  which  extend  (without  pain)  as  far  as  the  wrift,  and 
even  to  the  elbow,  if  the  whole  liand,  or  the  greater  part  of 
it,  be  immerfedj  and  arc  felt  alio  in  the  writl  of  the  other 
hand. 

I  ftill  fuppofe  that  all  the  necefiarv^  attention  has  been  em- 
ployed in  the  conftruction  of  the  column,  and  thnt  each  pair 
or  couple  of  metallic  pieces,  rcfulting  from  a  plate  of  fiivcr 
applied  over  one  of  zinc,  is  in  communication  with  the  fol- 
lowing couple  bv  a  fufficient  liratum  of  moillure,  confiding 
of  fait  water  rather  than  common  water,  or  bv  a  piece  of  pafte- 
board,  fkin,  or  anv  thino;  of  the  lame  kind  well  irnpreonatcd 
with  this  fait  water.  The  dill:  muft  not  be  too  fmall,  and 
its  furface  nutlt  adhere  clofely  to  thofe  of  the  metallic  platt-s 
between  which  it  is  placed.  This  exact  and  exteniive  appli- 
cation of  moiftened  dilks  is  very  important,  whereas  the  me- 
tallic j)lates  of  each  pair  may  only  touch  each  other  iti  a  lew- 
points,  provided  that  tluir  contact  is  innnediate. 

All  this  fliows  that,  if  the  contact  of  the  metals  wiih  each 
other  in  iome  points  only  be  ruflicicnt  (as  they  are  excellent 
conductors)  to  give  a  free  pail'age  to  a  moderateiv  ftron''- 
current  of  electricity,  the  cale  is  iiot  the  fame  with  liquids, 
or  bodies  impregnated  witli  moifture,  which  arc  conductors 
much  lefs  perfect ;  and  which,  coni"c(|uently,  have  need  of 
more  ample  contaA  with  metallic  conductors,  and  (till  move 
with  each  other,  in  order  that  .1  elci^'tric  fluid  mav  ealiiy 
pals,  and  that  it  may  not  be  too  niT^h  retarded  in  itscourle; 
efpecially  when  it  is  moved  with  very  little  force,  as  in  the 
rrek-nt  cafe. 

In  a  word,  the  effects  of  my  apparatus,  that  is  to  fav,  the 
fijocks  felt,  are  couliderably  p.iore  lenfible  in  propoitiun  as 
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the  temperature  of  the  ambient  air,  or  that  of  the  water  or 
nioiftened  difks  which  enter  into  the  compofition  of  the  co- 
lumn, and  that  of  the  water  even  in  the  bafon,  is  warmer, 
as  heat  renders  the  water  a  better  conduclor.  But  almoft  all 
the  falls,  and  particularly  common  fait,  will  render  it  a  ftill 
better.  This  is  one  of  the  reafons,  if  not  the  only  one,  why 
it  is  fo  advantageous  that  the  water  of  the  bafon,  and,  above 
all,  that  interpofed  between  each  pair  of  metallic  plates,  as 
well  as  the  water  with  which  the  circular  pieces  of  pafteboard 
are  impregnated,  See.  fhould  be  fait  water,  as  already  ob-» 
ferved. 

But  all  thefe  means  and  all  thcfe  attentions  have  only  a 
limited  advantage,  and  will  never  occafion  your  receiving 
very  ftrong  fhocks  as  long  as  the  apparatus  confifts  but  of 
one  column,  formed  only  of  twenty  pair  of  plates,  even 
though  they  may  confift  of  the  two  metals  propereft  for 
thcfe  experiments,  viz.  filver  and  zinc;  for  if  they  were, 
(liver  and  lead,  or  tin,  or  copper  and  tin,  the  half  of  the 
efleft  would  not  be  produced,  unlefs  the  weaker  effeft  of 
each  pair  were  fupplied  by  a  much  greater  number.  What 
really  increafes  the  eleiStric  power  of  this  apparatus,  and  to 
fiich  a  degree  as  to  make  it  equal  or  furpafs  that  of  the  tor- 
pedo or  ele(Slric  eel,  is  the  number  of  plates  arranged  in  fuch 
a  manner,  and  with  the  attention  before  mentioned.  If  to 
the  twenty  pairs  above  defcribed  twenty  or  thirty  others  be 
added  difpofed  in  the  fame  order,  the  fhocks  which  may  bq 
communicated  by  a  column  lengthened  in  this  manner  will 
hf.  much  ftronger,  and  extend  to  both  arms  as  far  as  the 
Ihouldcr;  and  efpcciallv  of  that,  the  hand  of  which  has  been 
immerfed  in  the  water :  this  hand,  with  the  whole  arm,  will 
remain  more  or  lefs  benumbed,  if  by  frequently  renewing 
the  touches  ihefc  (liocks  be  made  to  iucceed  each  other  ra- 
pidly, and  without  intermifiion.  This  will  be  the  cafe  if 
the  whole  hand,  or  the  greater  part  of  it,  be  immerfed  in  the 
water  of  the  bafon ;  but  if  only  one  finger  be  immerfed,  either 
wholly  or  in  pari,  the  (liocks  being  almoft  entirely  concen- 
trntcd  in  it  alone,  w  ill  become  fo  much  the  more  painful, 
.ind  fo  acute  as  to  be  fcarcclv  fupportablc. 

It  may  readily  be  concci\cd  that  this  column,  formed  Qf 
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forty  or  fifty  couples  of  metals,  which  gives  (hocks  more  than 
moderate  to  both  the  arms  of  one  pcrfon,  is  capable  of  giving 
fenfible  (hocks  alfo  to  feveral  pcrfons,  holding  each  other  by 
the  hands  (fufficicntly  moift)  fo  as  to  form  an  uninterrupted 
chain. 

I  (hall  now  return  to  the  mechanical  conftruclion  of  my 
apparatus,  which  is  fufceptible  of  feveral  variations,  and  de* 
fcribe  not  all  thofe  which  I  have  invented  or  made,  either  on 
a  fmall  or  a  large  fcale,  but  otily  a  few,  which  are  either  cu- 
rious or  ufeful,  which  exhibit  fome  real  advantage,  as  being 
eafier  or  fooner  conftru6led,  and  which  are  certain  in  theif 
effefts,  or  can  be  longer  preferved  in  good  order. 

I  (hall  begin  by  one  which,  uniting  nearly  all  thefe  advan* 
tages,  differs  moft  in  its  figure  from  the  columnar  apparatus 
above  defcribcd,  but  which  is  attended  with  the  inconveni- 
ence of  being  much  more  voluminous.  This  new  appara- 
tus, which  I  fhall  call  a  courorme  de  tajfes  (a  chain  of  cups), 
is  reprefented  Plate  VIII.  fig.  i. 

I  difpofe,  therefore,  a  row  of  feveral  bafons  or  cups  of  any 
matter  whatever,  except  metal,  fuch  as  wood,  fliell,  earth, 
or  rather  glafs  (fmall  tumblers  or  drinking  glafles  are  the 
molt  convenient),  half  filled  with  pure  water,  or  rather  fait 
water  or  ley  :  they  are  made  all  to  communicate  by  forming 
them  into  a  fort  of  chain,  by  means  of  fo  many  metallic  arcs, 
one  arm  of  which,  Sa,  or  only  the  extremity  S,  immerfed 
in  one  of  ihe  tumblers,  is  of  copper  or  brafs,  or  rather  of 
copper  plated  with  filver;  and  the  other,  Za,  immerfed  into 
the  next  tumbler,  is  of  tin,  or  rather  of  zinc.  I  fliall  here 
obferve,  that  ley  and  other  alkaline  liquors  are  preferable 
when  one  of  the  metals  to  be  immerfed  is  tin  :  fait  water  is 
preferable  when  it  is  zinc.  The  two  metals  of  which  each 
arc  is  compofed,  are  foldered  together  in  any  part  above  that 
which  is  immerfed  in  the  liquor,  and  which  mull  touch  it 
with  a  furface  fufficiently  large :  it  is  neccflliry  therefore  that 
this  part  (hould  be  a  plate  of  an  inch  fquare,  or  very  little 
lefs ;  the  reft  of  the  arc  may  be  as  much  narrower  as  you 
choofe,  and  even  a  fimple  metallic  wire.  It  may  alfo  confilt 
of  a  third  metal  difl'erent  from  the  two  immerfed  into  thft 
tumblers,  {^nce  tlie  a6lion  on  the  eletlric  fluid  which  refuli* 
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from  all  the  conladd  of  feveral  metals  that  immediately  fur« 
ceed  each  other,  or  the  force  with  which  this  fluid  is  at  la(t 
impelled,  is  abfulutely  tlie  fame,  or  nearly  fo,  as  that  which 
it  would  have  received  by  the  immediate  contact  of  the  firlt 
metal  with  the  laft  without  any  intermediate  metals,  as  i 
}>ave  afccrtained  by  dirccl  experiments,  of  which  I  (hail  have 
occafion  to  fpeak  hereafter. 

A  i'trics  of  30,  40,  or  60  of  thefe  tumblers  eonncclcd  with 
each  other  in  this  manner,  and  ranged  either  in  a  Itraight 
or  curved  line,  or  bent  in  every  manner  polnble,  forms  the 
whole  of  this  new  ap])aratus,  which  at  bottom  and  in  fub- 
ftance  is  the  fame  as  the  other  columnar  one  above  defcribedj 
as  the  e!fential  part,  which  confifts  in  the  inimediate  commu- 
nication of  the  diti'erent  metals  which  form  each  couple,  and 
the  mediate  communication  of  one  couple  with  the  other, 
v'li.  by  the  intervention  of  a  humid  cojiduclor,  exift  in  the 
one  as  well  as  the  other. 

In  regard  to  the  manner  of  trying  thefe  tumblers,  and  the 
ditlercnt  experiments  for^vhich  they  may  be  employed,  there 
is  no  need  of  faying  a  great  deal  after  the  ample  explanation 
1  have  already  given  refpci5\ing  the""columnar  apparatus.  It 
mav  be  readily  comprehended,  that  to  obtain  a  fhock  it  will 
be  futficient  to  immerfe  one  hand  into  one  of  the  tumblers, 
and  a  tinker  of  the  other  hand  into  another  of  the  tumblers 
at  a  confiderabic  diRance  from  the  former :  that  this  (hock 
will  be  ftronger  the  further  thele  glatVes  are  from  each  other; 
that  is  to  fav,  in  proportion  to  the  number  of  the  interme- 
diate ghilfes,  and  confequently,  that  the  firongell  (liock  will 
be  received  when  yon  touch  the  lirft  and  la(l  end  of  the 
chain.  It  will  be  readily  comprehended  alfo,  how  and  why 
the  experiments  will  fucceed  much  belter  by  grafping  and 
holdino:  faft  in  one  hand,  well  moiftcncti,  a  pretty  large 
plate  of  metal  (in  order  that  the  conniumication  may  l^e 
iniire  pertci^t,  and  formed  in  a  great  number  of  points),  and 
touchintr  with  this  plate  the  water  in  the  tumbler,  or  rather 
the  metallic  arc,  while  the  other  is  inunerfed  in  the  other 
diUaiii  tunU)ler,  or  touch.es  with  a  plate,  grafped  in  the  like 
mantier,  the  arc  of  the  latter.  In  a  word,  one  may  com- 
niehcpd  and  even  forefec  tiie  fuceclj  of  a  great  variety  of 
^  c.xperimenij: 
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experiments  which  may  be  made  with  this  apparatus  or  chain 
of  cups  much  more  eafily,  and  in  a  manner  more  evident, 
and  which,  if  I  may  be  allowed  the  expreffion,  fpcak  more 
to  the  eyes  than  thofe  with  the  columnar  apparatus.  1  fhall 
therefore  forbear  from  dcfcribino;  a  g-reat  number  of  thefe  ex- 
periments,  which  maybe  cafily  guefled,  and  fhall  relate  only 
a  few  which  are  no  lefs  inftruiSlive  than  amufing. 

Let  three  twenties  of  thefe  tumblers  be  ranged,  and  con* 
ne6led  with  each  other  by  metallic  arcs,  but  in  fuch  a  man- 
ner, that,  for  the  firft  twenty,  thefe  arcs  fliall  be  turned  in 
the  fame  direction ;  for  example,  the  arm  of  filver  turned  to 
the  left,  and  the  arm  of  zinc  to  the  right ;  and  for  the  fecond 
twenty  in  a  contrary  direftion,  that  is  to  fay,  the  zinc  to  the 
left,  and  the  filver  to  the  right :  in  the  laft  place,  for  the  third 
twenty,  the  filver  to  the  left,  as  is  the  cafe  in  regard  to  the 
firft.  When  every  thing  is  thus  arranged,  immerfe  one 
finger  in  the  water  of  the  firft  tumbler,  and,  with  the  plate 
grafped  in  the  other  hand,  as  above  directed,  touch  the  firft 
metallic  arc  (that  which  joins  the  firft  tumbler  to  the 
fecond),  then  the  other  arc  which  joins  the  fecond  and  third, 
tumbler,  and  lb  on,  in  fucceflion,  till  you  have  touched  them 
all.  If  the  water  be  very  fait  and  luke-warm,  and  the  fkin 
of  the  hands  v.ell  moiftened  and  foftened,  you  will  alreadv 
begin  to  feel  a  flight  fliock  in  the  finger  when  you  have 
touched  the  fourth  or  fifth  arc  (I  have  experienced  it  fome- 
times  very  diftintlly  by  touching  the  third),  and  bv  fuccef- 
fively  proceeding  to  the  fixth  and  thcfeventh,  &c.  the  fliocks 
will  gradually  increafe  in  force  to  the  twentieth  arc,  that  is 
to  fay,  to  the  laft  of  thofe  turned  in  the  fam^  direction ;  but 
by  proceeding  onwards  to  the  21ft,  22d,  23d,  or  ift,  2d,  3d, 
of  the  fecond  twenty,  in  which  they  are  all  turned  in  a  con- 
trary direction,  the  fhocks  will  each  time  become  weaker,  fo 
that  at  the  36th  or  37th,  they  will  be  imperceptible,  and  be 
entirely  null  at  the  40th,  beyond  which  (and  beginning  the 
third  twenty,  oppofed  to  the  fecond  and  analogous  to  the 
firft,)  the  fhocks  \\  ill  be  imperceptible  to  the  44tli  or  45th 
arc  ;  but  they  wiH  begin  to  become  fenfible,  and  to  increafe 
gradually,  in  proportion  as  you  advance  to  the  6cth,  where 
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they  will  have  attained  the  fame  force  as   that  of  the   20th 
arc. 

If  the  Inenty  arcs  in  the  middle  were  all  turned  in  tiie 
fame  dircclion  as  the  preceding  twenty  and  the  following 
twenty,  that  is  to  fay,  if  the  whole  60  confpired  to  impel  the 
electric  fluid  in  the  fame  dire6lion,  it  may  readily  be  com- 
prehended how  much  greater  the  c^t:^  will  be  at  the  end, 
and  how  much  flrongcr  the  {hock  ;  and  it  may  be  compre- 
hended, in  general,  to  what  point  it  mufl:  be  weakened  in  all 
cafes  where  a  greater  or  fmallcr  number  of  thefe  forces  act 
coitrary  to  each  other  by  an  inverted  pofuion  of  metals. 

If  the  chain  be  in  any  part  interrupted,  either  by  one  of 
tlic  tumblers  being  empty  of  w-ater,  or  one  of  the  metallic 
arcs  being  removed  or  divided  into  two  pieces,  you  will  re- 
ceive no  (hock  when  you  immerfe  vour  fmger  into  the  water 
of  the  firft  and  another  into  that  of  the  laft  vcHel ;  but  you 
will  have  it  ftrontr  or  weak,  accordino-  to  circumftanccs 
(leaving  thefe  fingers  immerfed),  at  the  moment  when  the 
interrupted  conmnmication  is  refiored  ;  at  the  moment  when 
another  perfou  (liall  inmierfe  into  the  two  tumblers,  where 
the  arc  is  wanting,  two  of  his  fingers  (which  will  alfo  receive 
a  flight  (l)ock),  or  rather,  when  he  fliall  immerfe  the  fame 
arc  which  has  been  taken  away,  or  any  other;  and  in  the 
cafe  of  the  arc  feparatcd  into  two  pieces,  at  the  moment  when 
thefe  pieces  are  again  brought  into  mutual  contaft  (in  which 
cafe  the  fliock  will  be  flrongcr  than  in  any  other);  and, 
lafily,  in  the  cafe  of  the  cmptv  tumbler,  at  the  moment  when 
water  poured  into  it  (liall  rife  to  the  two  metallic  arms  im- 
merfed in  this  cup  which  before  were  drv. 

When  the  chain  of  cups  is  of  fuflkicnt  length,  and  ta- 
pai)le  of  giving  a  ftrong  fliock,  vou  will  experience  one, 
tho'.igh  much  weaker,  even  though  ycni  keep  inmierfcd  two 
fingers,  or  the  two  hands,  in  one  bafon  of  water  of  pretty 
large  fizc,  in  which  the  firft  and  laft  metallic  arcs  are  made 
to  terminate:  provided  that  either  of  thefe  hands  thus  im- 
merfed, or  rather  buth  of  them,  be  kept  rcfpedlivelv  in  con- 
tad,  or  nearly  in  contatl,  with  thefe  arcs,  you  will,  I  fay, 
experience  a  Hiock  at  the  monicn    \^hen  (the  chain  being 

interrupted 


mere  ContaS  of  condutllng  Siihjlanccs.  299 

interrupted  In  any  part)  the  communication  is  reflvorcd,  and 
the  circle  completed  in  any  of  the  ways  before  nicnlioned. 
One  might  be  furprifed  that  in  this  circle  the  electric  cur- 
rent having  a  free  paflage  through  an  uninterrupted  niafs  of 
water,  that  which  fills  the  bafon,  (liould  quit  this  good  con- 
ductor to  throw  itfelf  and  purfue  its  courfe  through  the  body 
of  the  perfon  who  holds  his  hands  immerled  in  the  fame 
water,  and  thus  to  take  a  longer  palfage.  But  the  furprii'e 
wdl  ceafe  if  wc  refleft,  that  living  and  warm  animal  fub- 
flances,  and  above  all,  their  humours,  are,  in  general,  better 
conduftors  than  water.  As  the  body,  then,  of  the  perfon 
who  inmierfes  his  hands  in  the  water,  aftbrds  an  eafier  paf- 
fage  than  this  water  does  to  the  cleelric  current,  the  latter 
nuift  prefer  it  though  a  little  longer.  In  a  word,  the 
eleftric  fluid,  when  it  mud  traverfe  imperfcii-t  conduftjrs  ia 
a  large  quantity,  and  particularly  moid  condutilors,  has  a 
propcnfity  to  extend  itfelf  in  a  larger  ilream,  or  to  divide 
itfelf  into  fcveral,  and  even  to  purfue  a  winding  courfe,  as  it 
thereby  finds  lefs  refiliancc  than  by  following  one  fingle  chan- 
nel, though  fhorter ;  in  the  prefent  cafe  it  is  only  a  part  of  the 
electric  current,  which,  leaving  the  water,  purines  this  new- 
route  through  the  body  of  the  perfon,  and  traverfes  it  from 
the  one  arm  to  the  other :  a  greater  or  lefs  part  pafiTcs  through 
the  water  in  the  velfel.  This  is  the  reafon  why  the  fliock 
experienced  is  much  weaker  than  when  the  eleilric  current 
is  not  divided  when  the  perfon  alone  forms  the  communica- 
tion between  one  arc  and  another,  &c. 

From  thcfe  experiments  one  might  believe,  that  wdien  the 
torpedo  wilhes  to  communicate  a  Ihock  to  the  arms  of  a  man 
or  to  animals  which  touch  it,  or  which  approach  its  body 
imder  the  water  (which  (liock  is  much  weaker  than  what 
the  fiHi  can  give  out  of  the  water),  it  has  nothing  to  do  but 
to  bring  together  fome  of  the  parts  of  its  elc6lric  organ  in 
that  place,  where,  by  fome  interval,  the  communication  is 
interrupted,  to  remove  the  interruptions  from  between  the 
cohinms  of  which  the  faid  organ  is  formed,  or  from  between 
its  membranes  in  the  form  of  thin  dilks,  which  lie  one  above 
the  other  from  the  bottom  to  the  fummit  of  each  column  : 
it  lias,  T  fay,   nothing  to  (^o  but  to  remove  thefe  interrup- 
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tions  in  one  or  more  places,  and  to  produce  there  the 
reqnifite  contaft,  either  by  comprefiing  thefe  columns,  or  by 
making  fome  moifture  to  flow  in  between  the  pellicles  or 
diaphragms  which  have  been  feparated,  &c.  This  is  what  may 
be,  and  what  I  really  conclude  to  be,  the  tafk  of  the  torpedo 
when  it  gives  a  ftiock;  for  all  the  reft,  the  impulfc  and  move- 
ment communicated  to  the  ele6lric  fluid,  is  only  a  necx-flary 
effcdl  of  its  fingular  organ,  formed,  as  is  fecn,  of  a  very  nu- 
merous feries  of  condu6tors,  which  I  have  every  rcafon  to 
believe  fufficiently  different  from  each  other  to  be  exciters 
of  the  elc6tric  fluid  by  their  mutual  contafts  ;  and  to  fuppofe 
them  ranged  in  a  manner  proper  for  impelling  that  fluid 
with  a  fuflicicnt  force  from  top  to  bottom,  or  from  the 
bottom  to  the  top,  and  for  determining  a  current  capable  of 
producing  the  fliock,  &c.  as  foon  and  as  often  as  all  the  ne- 
cellary  contacts  and  communications  take  place. 

But  let  us  now  leave  the  torpedo,  and  its  natural  ehtlric 
orga?i,  and  retiuTi  to  the  artificial  electric  organ  of  my  in- 
vention, and  particularly  to  my  flrft  colvmnar  apparatus^  that  " 
which  imitates  the  firft  even  in  its  form  (for  that  conipofed 
of  tumblers  is  diflcrent  in  that  refpcct).  I  might  fay  fonic- 
thing  alfo  in  regard  to  the  conftruc^ion  of  the  faid  apparatus 
with  tumblers  or  a  chain  ofgla/Jcs ;  for  example,  that  the  flrft 
and  la  ft  tiunbler  fliould  be  of  fuch  a  flze  that,  when  necef- 
fary,  the  whole  hand  might  be  innnerfcd  in  it,  Sec, ;  but,  to 
enter  into  all  thefe  details,  would  require  too- much  time. 

In  regard  to  the  columnar  apparatus,  I  cnd<;avoured  to  dif- 
cover  the  means  of  lengthening  it  a  great  deal  by  multiplying 
the  metallic  plates  in  fuch  a  manner  aj  not  to  tumble  down  ; 
and  I  difcovercd,  bcfldes  others,  the  following,  which  arc 
rcpreicnted  in  the  annexed  figures.  (Plate  VIII.  fig.  2,3,4.) 

In  Fig.  Q,  77i7:im7n  are  rods,  three,  four,  or  more  in  num- 
ber, which  rife  from  the  bottom  of  the  Cv)Itnnn,  and  confine, 
as  in  a  cage,  the  plate;;  ordifks,  placed  each  above  the  other 
in  fuch  nunibCr  and  to  fuch  a  height  as  you  choofe,  and 
wliich  thus  prevent  them  from  falling.  The  rods  may  be  of 
glafij,  woiid,  or  met.ll,  only  that,  in  the  Lift  cafe,  you  mull 
prevent  llieni  from  coming  into  innnediaie  contacl  with  the' 
njates;  which  may  be  done  cither  by  covering  each  of  them 
8  with 
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with  a  glafs  tube,  or  interpofing  between  them  and  the  co- 
lumn a  few  ftripes  of  wax  cloth,  oiled  paper,  or  even  plain 
paper,  and,  in  a  word,  any  other  body  that  may  either  be  a 
cohibent  or  a  bad  condu6lor  :  wood  or  paper  will  be  fuffici- 
ently  fo  for  our  purpofe,  provided  only  that  they  are  not  very 
damp  or  moift. 

But  the  beft  expedient,  when  vou  wifli  to  form  an  appa- 
ratus to  confill  of  a  great  number  of  plates,  above  60,  80, 
or  100  for  example,  is,  to  divide  the  column  into  two  or 
more,  as  feen  Fig.  3  and  4,  (Plate  VIIT.)  where  the  pieces 
all  have  their  refpcclive  portions  and  communication  as  if 
there  were  only  one  column.  Fig.  4,  as  well  as  Fig.  3,  may 
indeed  be  confidered  as  a  bent  column. 

In  all  thefe  figures  the  different  metallic  plates  are  denoted 
by  the  letters  S  and  Z  (which  are  the  initials  of  filver  and 
zinc) ;  and  the  mo'ijlencd  d'ljhs  (of  pafteboard,  Ikin,  &c.  in- 
tcrpofed  between  each  pair  of  metals),  are  rcprefented  by  a 
black  ftratum.  The  plates  of  metal  may  either  be  laid  fimply 
upon  each  other  and  fo  brought  into  union  in  an  indefi- 
nite number  of  points,  or  they  may  be  foldered  together. 
It  is  altogether  indifferent  whichever  of  thefe  methods  be 
followed,  cc,  cCf  cc,  are  the  metallic  plates  which  form 
a  communication  between  each  column,  or  fecition  of  a 
column,  and  another;  and  hh,  bh,  bb^  are  the  bafons  of 
water  in  communication  with  the  lower  part  or  extremities 
of  thefe  columns. 

An  apparatus  thus  prepared  is  exceedingly  convenient 
without  being  bulky  ;  and  it  might  be  rendered  portable,  with 
flill  more  cafe  and  fafetv,  by  means  of  circular  cafes  or 
tubes,  in  which  each  colunm  might  be  inclofed  and  prelervcd. 
It  is  only  to  be  regretted  that  it  does  not  long  continue  in  a 
good  flat e :  the  moirtened  diflcs  become  dry  in  one  or  two 
days  to  fuch  a  degree  that  they  mu(l  be  again  moiftened; 
which,  however,  mov  be  done  without  taking  to  pieces  the 
whole  apparatus,  by  inim(nfing  tiie  columns,  completely 
formed,  in  water,  and  wiping  thcni,  whin  taken  out  fome 
time  after,  with  a  cloth,  or  in  any  other  manner. 

The  beft  method  of  making  an  inflrumcnt  as  durable  as 
c^u  be  wiilicd,  would  be,  to  inclofc  and  confine  the  water 
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interpofed  between  each  pair  of  metals,  and  to  fix  ihcfe  mc« 
lallic  plates  in  their  places  by  envi  loping  the  whole  column 
with  wax  or  pitch  :  but  this  would  be  lomewhat  difficult  in 
the  execution,  and  would  require  a  great  deal  of  patience. 
I  have,  however,  fucceeded ;  and  ha\e  formed  in  this  man- 
ner two  cylinders  confiRing  of  twenty  pair  of  metals,  which 
can  ftill  be  eniployed  though  made  fcvcral  weeks,  and  which, 
I  hope,  will  be  fcrviceable  for  months. 

Thcfe  cylinders  are  attended  with  this  advantage,  that 
they  may  be  employed  for  experiments  cither  in  an  erecl, 
inclined,  or  lying  pofition,  accordincr  as  you  choofe,  or  even 
jmmcrrcd  in  water,  provided  the  top  of  it  be  above  the  furface 
of  the  fluid  :  they  might  alfo  give  a  (hock  when  entirely  im- 
inerled  if  they  contained  a  greater  number  of  plates,  or  it 
fcvcral  of  thefe  cylinders  were  joined  together,  and  if  there 
were  any  interruption  that  could  be  removed  at  pleafure,  &c. 
by  which  means  thefe  cylinders  would  have  a  pretty  good  re- 
feniblance  to  the  cledric  eel  j  and,  to  have  a  belter  refeni- 
lifance  to  it  even  externally,  they  might  be  joined  together 
hy  pliable  metallic  wires  or  fcrew-fprings,  and  then  covered 
with  a  Ikin  terminatccl  by  a  head  and  tail  properly  formed.  Sec. 

The  effe6^s  fenfible  to  our  organs  produced  by  an  appa- 
ratus formed  of  40  or  50  pair  of  plates  (and  even  by  a  fuiallcr, 
if  one  of  the  metals  be  filver  or  copper  and  the  other  zinc,) 
«rc  reduced  merely  to  (hock^i :  the  current  of  the  ele6\ric  fluid, 
impelled  and  excited  by  fuch  a  number  and  varietv  of  dif-, 
ferent  condu(5^ors,  tilver,  zinc,  and  water,  difpofed  alternately 
in  the  manner  above  defcrib.cd,  excites  not  only  contractions 
and  fpalnis  in  the  mnfolc.s,  convu'.fions  more  or  Icfs  violent 
in  the  limbs  through  which  it  palTcs  in  its  courfe;  but  it 
irritates  alio  the  organs  of  ta(ie,  light,  hearing,  and  feelinsr, 
properly  l"o  called,  and  produces  in  them  fenfalions  peculiar 
to  eacli. 

And  llrfl,  in  regard  to  the  fenfe  of  feeling  :  If,  !)v  means 
of  an  ample  contacl  of  the  hand  (well  moi(lened)  with  a 
plate  of  metal,  or  rather,  by  iunntrfmg  the  hand  to  a  con- 
lilerable  depth  in  the  water  of  the  bafon,  I  cltablifli  on  on< 
fide  a  good  communication  with  one  of  the  extremities  of  mv 
chiii'o-mijtlvc  apparatus,  (we  mull  give  new  names  to  inltru-. 
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tnents  thai  are  new  not  only  in  their  form,  but  in  their  efled.9 
or  the  principle  on  which  they  depend);  and  on  the  other  I 
apply  the  forehead,  eye-^lid,  tip  of  the  nofe,  alFo  well  moili- 
ened,  or  anv  other  part  of  the  body  where  the  fkin  is  ver]/ 
delicate  :  if  I  apply,  I  fay,  with  a  little  prefTure,  any  one  of 
thefe  delicate  parts,  well  nioiftened,  to  the  point  of  a  me- 
tallic wire,  eonununicating  properly  with  the  other  extremity 
of  the  faid  apparatus,  I  experience,  at  tiie  moment  that  the 
conducting  circle  is  completed,  at  the  place  of  the  Ikia 
touched,  and  a  little  beyond  it,  a  blow  and  a  prick,  which 
fuddenly  paffcs,  and  is  repeated  as  many  times  as  the  circle  ii 
interrupted  and  reftored;  fo  that,  if  thefe  alternations  be  tVe- 
quent,  they  occafion  a  very  difiigrecable  quivering  and  prick- 
ing. But  if  all  thefe  communications  continue  without  thefe 
alternations,  without  the  leaft  interruj)lion  of  the  circle,  I 
feel  nothing  for  fome  moments;  afterwards,  liowever,  there 
begins  at  the  part  applied  to  the  end  of  the  wire,  another 
lenfation,  which  is  a  (liarp  pain  (without  fliock),  limited  prc- 
cifely  by  the  points  of  contaft,  a  quivering,  not  only  conti- 
nued, but  which  always  goes  on  increafing  to  fuch  a  degree, 
that  in  a  little  time  it  becomes  infupportable,  and  does  not 
ceafe  till  the  circle  is  interrupted. 

What  proof  more  evident  of  the  continuation  of  the  elec- 
tric current  as  long  as  the  communication  of  the  conductors 
forming  the  circle  is  continued? — and  that  fuch  a  current 
is  only  fulpended  by  interrupting  that  communication  ?  This 
cndlefs  circulation  of  the  electric  fluid  [ilus  perthiuj/  tfiotion) 
may  appear  paradoxical  and  even  inexplicable,  but  it  is  no 
lefs  true  and  real;  and  you  feel  it,  as  I  may  fay,  with  vour 
hands.  Another  evident  proof  may  be  drawn  froni  this  cir- 
cumftance,  that  in  fuch  cxperiuK'nts  you  often  experience, 
at  the  moment  when  the  circle  is  fuddenly  interrupted,  a 
fliock,  a  pricking,  an  agitation,  according  to  circumilances, 
in  the  fame  manner  as  at  the  moment  when  it  is  completed ; 
with  this  only  diifcrcnce,  that  thefe  fenfalions,  occafioned  bv 
a  kind  of  reflux  of  the  clecfric  fluid,  or  by  the  (hock  which 
arifcs  from  the  fuddcn  fufpenfion  of  its  current,  are  «f  lefi 
llrength.  But  I  have  no  need,  and  this  m  not  the  place  to 
bring  forward  proofs  of  fuch  an  cndlefs  circulation  .of  the* 
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elcftric  fluid  In  a  circle  of  condLi6tors,  where  there  are  fomc, 
which,  hy  heing  of  a  different  kind,  perform,  hy  their  mu- 
tual contact,  the  office  of  exciters  or  movers :  this  propoii- 
tion,  which  I  advanced  in  my  firft  refcarchcs  and  difcoverie* 
on  the  fui)je6l  of  galvanifm,  and  aKvays  maintained  by  fup- 
porting  them  with  new  facts  and  experiments,  will,  I  hope, 
meet  with  no  oppofers. 

Recurring  to  the  feufation  of  pain  which  is  felt  in  the  ex- 
periments above  defcribed,  I  mud  add,  that  if  this  pain  be 
very  (bong  and  pricking  in  the  parts  covered  by  the  fkin,  it 
is  much  more  fo  in  thofe  where  the  fkin  has  been  taken  off — 
in  recent  wounds  for  example.  If  by  chance  there  fliould  be 
a  fmall  incifion  or  bit  of  the  fkin  rubbed  off  in  the  finger 
which  I  immcrfe  in  the  water  that  communicates  with  one 
of  the  extremities  of  the  eleclro-viotlve  apparatus,  I  experience 
there  a  pain  fo  acute,  when,  by  eftablifliing  the  proper  com- 
munication with  the  other  extremity,  I  complete  the  circle, 
that  I  muft  f(?on  dcfift  from  the  experiment ;  that  is  to  fay, 
muft  withdraw  my  finger,  or  interrupt  the  circle  in  fome 
other  manner.  I  will  fay  more ;  that  I  cannot  even  endure 
it  above  a  few  feconds  when  the  part  of  the  apparatus  which 
I  put  in  play,  or  the  whole  apparatus,  contains  only  twenty 
pair  of  plates,  or  about  that  number. 

One  tiiing,  which  I  muft  fliil  remark,  i.>,  that  all  thefc 
fenfations  of  pricking  and  pain  are  flronger  and  fliarper, 
every  thing  elfe  being  equal,  when  the  part  of  the  body 
which  is  to  feel  them  is  towards  the  negative  cle6trlcitv; 
tiuU  is  to  idx,  placed  in  fuch  a  manner  in  the  conducting 
circle,  that  the  elcclric  fluiii  traverfinfj  that  circle  is  not  di- 
refted  towards  that  feniible  part,  docs  not  advance  towards 
it,  and  enter  from  the  oulfide  inwards,  but  takes  its  direction 
from  tl)e  infidc  outwards;  in  a  word,  that  it  ilTiics  from  it; 
in  roaard  to  which  it  is  necellary  to  know,  of  the  two  metals 
that  enter  by  pniis  into  tlie  conftruibiou  of  the  machine, 
which  is  the  one  liial  gives  off  to  the  other.  But  I  had  al- 
ready determined  this  refpeeting  all  the  metals  bv  other  ex- 
periments, publilhed  a  long  time  ago  at  the  end  of  my  firft 
memoirs  on  galvaniim.  I  Ihall  therefore'  fuv  nothino;  fur- 
thtir  here,   tliau  thai  the  whole  is  eon)pletely  conlirmed  by 
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ihe  experiments,  equally  and  ftiil  more  demonftrative  and 
itriking,  with  which  I  am  at  prefent  employed. 

In  regard  to  the  fcnfe  of  tafte,  I  had  before  difcovered,  and 
publifhed  in  thefc  firft  memoirs,  where  f  found  myfelf  obliged 
to  combat  the  pretended  aiiiniaJ  elcdricitv  of  Oalvani,  and  to 
declare  it  an  external  elcclricitv  moved  bv  the  nilitual  contaft 
ot  metals  of  different  kinds, — I  had  difcovered,  I  fav,  in  con- 
fequence  of  this  power  which  I  afcribed  to  metals,  that  two 
pieces  of  thefe  different  metals,  and  particularly  one  of  filver 
and  one  of  zinc,  applied  iti  a  proper  manner,  excited  at  the 
tip  of  the  tongue  very  fenfible  feniations  of  tafte;  that  the 
tafte  was  decidedly  acid,  if,  the  tip  of  the  tongue  being  turned 
towards  the  zinc^  the  elctilric  current  proceeded  airainll  it, 
and  entered  it ;  and  that  another  tafic,  lefs  ftronir  but  more 
difagreeable,  acrid,  and  inclining  to  alkaline,  was  felt,  if  (the 
pofition  of  the  metals  being  reverfed)  the  eleciric  current 
ifflied  from  the  tip  of  the  tongue;  that  thefe  fenfations  con- 
tinued and  received  even  an  incieaie  for  fevcral  fcconds,  if 
the  mutual  contact  of  the  two  metals  was  maintained,  and  if 
the  conducing  circle  was  nowhere  interrupted.  But  wliert 
I  have  faid  here,  that  exa<5lly  the  fame  phenomena  take 
place  when  vou  try,  inftead  of  one  pair  of  thefc  metallic 
pieces,  an  afliimblage  of  feveral  of  them  ranged  in  the  proper 
manner;  and  that  the  faid  fenfations  of  talie,  whether  acid 
or  alkaline,  increafe  but  a  little  with  the  number  of  thefe 
pairs,  I  have  faid  the  whole.  It  onlv  remains  for  me  to  add 
that,  if  the  apparatus  put  in  play  for  thefe  experiments  on 
the  tongue  be  I'ormcd  o'i  a  fu flicientlv  large  number  of  me- 
tallic pairs  of  this  kind,  for  example,  if  it  contain  30,  40^ 
or  more,  the  tongue  experiences  not  onlv  the  fenfation  of 
tallc  already  mentioned,  but,  befides  that,  a  blow  which  it 
receives  at  the  moment  when  the  circle  is  completed,  and 
t\liich  occafions  in  it  a  pricking  mere  or  lefs  painful,  but 
fleetingj  followed  fnme  moments  after  bv  a  dmable  fenfatioii 
of  tafte.  This  blow  produces  even  a  convullion  or  a'jitatioa 
of  a  part  or  of  the  v.hole  of  the  tonaiiCj  when  the  apparatus, 
formed  of  a  (till  greater  number  of  pairs  of  the  laid  metals, 
is  more  a£live,  and  if,   by  means  of  good  communicating 

Vol.  Vn»  ^       R  r  conduclorsj 


3do  On  toe  'EhBr'icily  excited  by  the 

eondiiftors,  the  cIci'T^ric  current  which  it  cxciles  be  able  tO 
pafs  every  where  with  perfeft  freedom. 

I  muft  often  recur  to,  and  infilt  on,  this  laft  condition, 
bccaufe  it  is  eflential  in  all  experiments  when  you  wi(h  ta 
obtain  fenfiblc  clfcclj  on  the  bodv,  or  commotions  in  the 
limbs,  or  fcnfations  in  the  ortrans  of  the  fenfes.  It  is  necei- 
ftiry,  therefore,  that  the  non-metallic  cond'uftors  which  enter 
into  the  circle  {hbuld  be  as  good  condiiftors  as  poflible,  well- 
moiftcncd  (if  thcv  arc  not  themfclves  li(juid)  \viih  water,  or 
with  any  other  liquid  that  may  be  a  better  conduftor  than 
pure  water;  and  it  is  neccflary,  befidcs',  that  the  well  moift- 
cncd  furfaces,  bv  which  they  communicate  wi-th  the  metallic 
Conductor,  fliould'  be  fufficiently  large.  The  communication 
ought  to  be  con-fined  or  reduced  to' a  fmall  number  of  points 
of  contacl  only  in  that  place  where  vou  widi  to  concentrate 
the  eleclric  aclioii  oi^  one  of  the  mod  fenfible  pavts  of  the 
body,  on  any  of  the  fcnfitive  nerves,  8cc.  as  I  have  already 
remarked  in-  fj^jcaking  of  the  experiments  on  fechng,  vi-z. 
tholis  bv  which  acute  pains  are  excited  in'  different  parts. 
The  heft  method  which  1  have  found  for  producing  on  the 
tongue  all  the  fcnfations  above  defcribed,  is,  to  apply  the  tip 
of  it  to  the  pointed  extremity  (which,  however,  niuft  not  be 
too  much  fo)  of  a  metaliix  rod,  which  I  make  to  commu- 
nicate properly,  as  in  the  other  expcriinenls,  with  one  of  the 
extrenjities  of  my  apparalui^,  and  to  eiiabliiij  a  good  commu- 
nication between  the  hand,  or,  what  is  bettxir,  both  the  handd 
together,  and'  the  other  extremity.  This  application  of  the 
tip  of  the  tongue  to  the  end  of  the  metallic  rod,  may  either 
exilt  already,  when  vou  are  going  to  make  the  other  commu- 
nication to  complete  t!ic  circle  (when  you  are  gomg  to  im- 
rncrfe  your  hr.nd  ir.lo  the  water  of  the  bafon),  or  be  made 
after  the  clhiblHiimcni  of  this  communication,  wiiiie  the  hand 
is  immcrfed ;  and  in  the  latter  cafe  I  think  I  feel  the  prick- 
ing and  rtiock  in  the  tongue,  a  very  fliort  time  before  actual- 
conta(?^.  Yes  ;  it  always  appears  to  me,  particularly  if  I  ad- 
vance the  tip  of  mv  tongue  gradually,  that,  when  it  has  ar- 
rived within  a  very  fmall  dilUncc  of  the  mcla!,  the  eleclrici 
Suid  (T  would  alnioft  fay  fpark),  o\crconiing  this  iniervaiy' 
•Jortij  forv.-ar<is  to  ftrikc  it. 
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\n  rcirard  to  the  fenfe  of  figlit,  which  I  alfo  found  might 
be  arteiled  bv  the  weak  current  of  tlie  clcclric  fluid,  ariling 
from  the  mutual  contact  of  two  different  nK-tals  in  o;eneral, 
and  in  particular,  of  a  piece  of  (ilver  and  one  of  ziiic,  it  was 
•natural  to  expe<3:  tiiat  the  feufation  of  light,  excited  by  my 
new  apparatus,  would  be  ftronger  in  proportion  as  it  con- 
tained a  greater  number  of  pieces  of  thefe  metals;  each  pair 
of  which,  arranged  in  t!\e  projK'r  manner,  adds  a  degree  of 
force  to  tiie  faia  e!ech-ic  current,  as  all  the  other  experiment* 
fliow,  and  particularly  thofe  with  the  eleclroraeier  affifted 
by  the  condenfer,  which  I  have  only  mentionv-'d,  aiid  which 
J  llial!  dcicribe  on  another  occafion.  But  I  was  furprifed 
to  iind  that,  with  10,  20,  30  pairs,  and  more,  the  flalh  pro- 
duced neither  appeared  ionaer  and  more  extended,  nor  much 
'brioliter  than  with  one  pair.  It  is  true,  however,  that  this 
fenfation  of  weak  and  tran^ent  light,  is  excited  by  fueh  aa 
apparatus  much  eafier  and  in  ditferent  ways.  To  fucceed, 
indeed,  with  one  pair,  the  following  are  almoft  the  only 
-methods ;  viz.  that  op.e  of  the  metallic  pieces  fliould  be  ap- 
plied to  the  ball  of  the  eye,  or  the  eve-lid  well  moiftened., 
and  that  it  fliould  Ivj  made  to  touch  the  other  m.ctal  applied 
to  the  other  eye,  or  held  in  the  month,  which  produces  a 
a  flafli  much  more  beautiful ;  or,  that  this  fecond  metullic 
piece  fliouId  be  held  in  the  moiftened  hand  and  then  brou<rht 
into  conta6l  with  the  former;  or,  in  the  laft  place,  that  tbefe 
■two  plates  ibou.ld  be  applied  to  cprtain  parts  of  the  infide  of 
the  mouth,  making  them  crnim-umicate  with  each  other.  But 
with  an  apparatus  of  30  or  30  pairi;,  8cc.  the  fame  flath  \\'\]^ 
be  produced  by  applying  the  end  of  a  metallic  plate  or  rod^ 
j)laced  in  communication  with  one  of  liio  extrejmities  of  the, 
apparatus,  to  the  eye,  while  witii  one  hand  you  foriji  a  proper 
communication  with  the  other  extrcniitv:  by  brin^inn:,  I 
fay,  this  plate  into  contact  not  only  with  the  eye  or  auypart 
of  the  mouth,  but  even  the  for-ehead,  tl»e  ni>ie,  ibc  cheeks, 
Jjps,  chin,  and  even  the  throat;  in  a  word,  every  part  and 
point  of  the  vifage,  w  hich  mult  only  be  well  moilicned  before 
they  are  applied  to  the  metaltic  i)late.  The  form  as  well  as 
the  force  of  this  tranfient  light  which  is  perceived  varies  a 
iitlle,  if  the  places  of  the  face  to  whicl^  the  ailion  {-.f  tike 
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eleftiic  current  is  applied,  be  varied:  if  it  be  on  tlie  fore- 
head, for  example,  this  light  is  moderately  bright,  and  ap-> 
pears  like  a  luminous  circle,  under  which  figure  it  prefenta 
itfclf  alio  in  fcveral  other  experiments. 

But  the  moft  curious  of  all  thefc  experiments  is,  to  hol4 
the  metallic  plate  between  the  lips,  and  in  conta6t  with  ihe 
tip  of  the  tongiie ;  fince,  when  vou  afterwards  complete  the 
circle  in  the  proper  manner,  vou  excite  at  once,  if  the  appa- 
ratus be  iutfirienlly  large  and  in  good  order,  and  the  cletlrip 
current  fufficiently  ftrong  and  in  good  order,  a  fenfjuion  of 
light  in  the  eyes,  a  convulfion  in  the  lips,  and  even  in  the 
tongue,  and  a  painful  prick  at  the  tip  of  it,  followed  by  a 
fenlalion  of  tafte. 

I  have  ROW  only  to  fav  a  few  words  on  hearing.  This 
fenie,  which  I  had  in  vain  tried  to  excite  with  only  twy 
metallic  plates,  though  the  moft  active  of  all  the  exciters  of 
elettricity,  viz.  one  of  I'ilver  or  gold,  and  the  other  of  zinc, 
I  was  at  length  able  to  affect  it  with  my  new  apparatus,  coni- 
pofed  of  30  or  40  pairs  of  thcfe  metals.  I  introduced,  a  conr 
iiderablp  way  into  botli  ears,  two  probes  or  mct;d}ic  rods 
with  thcjr  ends  rounded,  and  I  made  them  to  communicate 
immediately  with  both  extremities  of  the  apparatus.  At  -the 
moment  when  the  circle  was  thus  completed  I  received  a 
fhock  in  the  head,  and  fome  moments  after  (the  communi- 
cation continuing  without  any  interruption)  I  began  to  hear 
a  found,  or  rather  noife,  in  the  ears,  which  I  cannot  well 
define  :  it  was  a  kind  of  crackling  with  Ihocks,  as  if  fome 
palle  or  tenacious  matter  had  been  boiling.  This  noife  con- 
tinued inccffmlly,  and  without  increafing,  all  the  lime  that 
the  circle  was  complete.  Sec.  The  difagreeablc  fenfaiion,  and 
which  I  apprehended  might  be  dangerous,  of  the  lliock  in  the 
ljJ-<iin,  prevented  me  from  repeating  this  experiment. 

There  tlill  remains  the  lenlc  of  fmelllng,  which  I  have 
hitherto  tried  in  vain  with  my  apparatus.  The  electric  tiuid, 
which,  when  made  to  How  in  a  current  in  a  complete  circle 
of  conduit ors,  produces  in  the  limbs  and  parts  of  the  living 
body  effects  cq  icfj  ondcnt  to  their  excitability,  which  ftimu- 
jating  in  particular  the  organs  or  nerves  of  touch,  talie,  light, 
3Ucl  liearing,  cxcilp  iii  them  Ionic  fei^fatioiis  peculiar  to  each  gf 
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thefe  fcnfes,  as  I  have  foLint),  produces  in  the  interior  of 
the  nofe  only  a  pricking  more  or  lefs  painful,  and  commo- 
tions more  or  Icfs  extenfive,  according  as  the  faid  current 
js  weaker  or  ftronger.  And  v;hence  comes  it,  then,  that  it 
does  not  excite  any  fenfation  of  fincll,  though,  as  appears,  it 
ftimu'ates  the  nerves  of  that  fenfe  ?  It  cannot  be  faid  that 
the  eleftric  fluid  of  itfelf  is  not  proper  for  producing  odorous 
fenfations,  fince,  when  it  dilfufes  it'elf  through  tlie  air  in  the 
form  of  aigrettes,  &c.  in  the  common  experiments  made  with 
eleclric  machines,  it  conveys  to  the  nofe  a  ver\'  fenfible  fmell 
refembling  that  of  phofphonis.  Taking  timilitude  into  con- 
lideration,  and  reafoning  from  its  analo£,y  Wiih  other  odo- 
riferous matters,  I  will  fay,  that  it  mult  completely  diffufc 
itfelf  throughout  the  air  to  excite  fmell ;  that  it  has  need, 
like  other  effluvia,  of  the  vehicle  of  the  air  to  affeft  that 
fenfe  in  fuch  a  manner  as  to  excite  the  fcnfa; ions  of  fmell. 
But  in  the  experiments  of  which  I  fpeak,  that  is  to  fay,  of 
an  ele6lric  current  in  a  circle  of  conductors,  all  contiguous, 
and  without  the  leall  interruption,  this  abfolutely  cannot 
take  place. 

All  the  fa6ls  which  I  have  related  in  this  long  paper  in 
regard  to  the  action  which  the  eleAric  fluid  excited,  and 
when  moved  by  my  apparatus,  exercifes  on  the  different  parts 
of  our  body  which  the  current  attacks  and  pafles  through  ; — 
an  a6lion  which  is  not  momentaneous,  but  which  lalts,  and 
is  maintained  during  the  whole  time  that  this  current  can 
follow  the  chain  not  interrupted  in  its  connnunications;  in 
a  word,  an  action  the  efl'et^ls  of  which  vary  according  to  the 
different  degrees  of  excitability  in  the  parts,  as  has  been  feen; 
— all  thefe  faAs,  fufficientlv  numerous,  and  others  which  may 
be  fiill  difcovered  by  multiplying  and  varying  the  expcri- 
pients  of  this  kind,  will  open  a  very  wide  field  for  reflection, 
iind  of  views,  not  only  curious,  but  particularly  intercliing 
to  medicine.  There  will  be  a  great  deal  to  occupy  the  ana- 
tomifl:,  the  phyfioIogiU,  and  the  praCtitioner. 

It  is  well  known,  by  the  anatomy  which  has  been  made  of 
it,  that  the  eled;ric  organ  of  the  torpedo  or  clcCtric  eel, 
ponfifls  of  feveral  membranaceous  columns,  filled  from  one 
tnd  tq  the  other  with  a  gre^t  number  of  plates  or  pellicles, 
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in  the  form  of  very  ihin  difks,  placed  one  upon  th°  other,  or 
fupported  at  very  finall  diilan-ccs  by  intervals,  into  which,  as 
appears,  fome  liquor  flows.  But  we  cannot  fuppofe  that  any 
of  thefe  laminse  are  of  an  infulating  nature,  like  glafs,  refin, 
filk,  8cc.  and  flill  iefs  that  they  can  cither  become  eleflrie 
by  fri(Slion,  or  be  difpofed  and  charged  in  the  fanie  manner 
a=  ♦h'»  ^'-la'i  Fraj.kiiuian  plates  or  fuiall  clcftrophorcs ;  nor 
<:.  .  .  .  a  they  are  fufficiently  bad  conduftors  to  perform  the 
oitice  of  a  good  and  durable  condenfer,  as  Mr.  Nicholfon  has 
fuppofcd.  The  hypotheiis  of  this  learned  and  laborious  phi- 
iofopher,  by  vidiich  he  makes  of  c.'".h  pair  of  thefe  pc'liclcs, 
which  he  compares  to  leaves  of  talc,  as  many  fmall  eieSlro- 
pb(jres  or  comienfers,  is  indeed  very  ingenious,  and  is,  per- 
Ijaps,  the  bcfl;  theory  that  has  been  devifcd  to  explain  the 
phenomena  of  the  torpedo,  adhering  to  the  hitherto  known 
principles  and  laws  of  ele6lricity.  For,  befides  tb.at  the  me- 
chanifm,  bv  v.hich,  every  time  that  the  fifli  intended  to  give 
a  Hj  )ck,  tho.rcfpectivc  feparation  of  the  plates  of  the  whole 
or  a  great  number  of  thefe  electrophores  or  condenfers  ought 
to  be  elTciled  all  at  once,  and  ought  to  eftablifl)  on  the  one 
hand  a  communication  between  ihemfelvcs  of  all  the  plates 
ele6lrified  pojiiivelj',  and  on  the  other  a  communication  be- 
tween all  thofe  eleftrlfied  negatively,  as  Mr.  Nicholfon  fup- 
pofes — befides,  that  tliis  very  compiex  mechanifm  appears 
too  difTicult,  and  little  agreeable  to  nature  ; — and  befides,  that 
the  fuppofition  of  an  electric  charge  originallv  imprcfl^ed,  and 
fn  durable  in  thefe  pellicles  performing  the  otiice  of  cle^Ttro- 
phorcs,  is  altogether  gratuitous, — fuch  a  hvpothcfis  falls  en- 
tirely, fincc  thefe  pellicles  of  the  organ  of  the  torpedo  are 
not,  and  cannot  be,  in  any  manner  infulating  or  fufceptible 
of  a  real  eleftric  charge,  and  much  Icfs  capable  of  retaining 
it.  Every  animal  fubftance,  as  long  as  it  is  frefli,  furronndeti 
with  juice?,  and  mure  or  lei's  fucculcnt  of  itfolf,  is  a  very 
good  condutSlor.  I  fay  more,  iriftead  of  being  as  cobibtnt  a$ 
refins  or  talc,  to  leaves  of  which  Mr.  Nicholfon  has  com- 
pared the  pellicles  in  queflion,  there  is  not,  as  I  have  adured 
jnyfelf,  any  living  or  frelli  aninial  fubftance  w  hich  is  not  a 
better  deferent  than  water,  except  onlv  greafe  and  fome  oily 
iiumours.  But  neither  ihcfe  humours  nor  greafe,  efpc- 
7  ,  ciallr 
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daily  fcmi-fluid  or  eiuirely  fluid,  as  it  is  found  in  living  ani- 
mals, can  receive  an  electric  charge  in  the  manner  of  infu- 
lating  plates,  and  retain  it:  befides,  we  do  not  fmd  that 
the  pellicles  and  humours  of  the  organ  of  the  torpedo  are? 
greafyor  oily.  This  organ  therefore,  compofed  cntirclv  of  con- 
ducting fubftances,  cannot  be  compared  either  to  the  elcc- 
trophore  or  condenfcr,  or  to  the  Leyden  flafk,  or  any  ma- 
cliinc  excitable  by  friction  or  by  any  other  means  capable 
of  clcclrifving  infukuing  bodies,  which  before  my  difcovcries 
were  always  believed  to  be  the  only  ones  originally  eleflric. 

To  what  e!e6lricity  then,  or  to  what  inllrument  ought  the 
organ  of  the  torpedo  or  electric  eel,  &c.  to  be  compared  ?  To 
that  which  I  ha\e  conRrucSlcd  according  to  the  new  prin- 
ciple of  electricity,  diicovered  by  me  fome  years  ago,  and 
which  my  fueceffive  experiments,  particularly  thofe  with 
\vhich  I  am  at  prcfent  engaged,  have  fo  well  confirmed,  "Jiz^ 
that  conc'u6lors  are  alfo,  in  certain  cafes,  exciters  of  eledri- 
city  in  the  cafe  of  the  mutual  contadi  of  thofe  of  different 
kinds,  8ic.  in  that  apparatus  which  I  have  named  the  izrti- 
jicial  elcSlric  organ,  and  which  being  at  bottom  the  fame 
as  the  natural  organ  of  the  torpedo,  refembles  it  alfo  in  its 
form,  as  I  have  advanced.  * 


II.  Invefagation  of  the  Towers  of  the  Prifmatlc  Colours  tn 
Meat  and  llhimtv.ate  Ohjetls  ;  with  Remarks  that  prove  the 
different  RefrangibUitj,'  of  Radiant  Heat:  to  which  is  add-ed,' 
an  Inquirji  inlo  the  MeShod  of  i-iewiiig  the  Su/i  advanta-^ 
geoujlji,  with  Tel f copes  of  large  Apertures  and  high  Mag^- 
vifying  Powers.  By  Willi  AM  IIerschel,  LL.D, 
RR.S.* 


I 


T  is  fometimes  of  great  ufe  in  natural  philofophy  to  doubt 
of  things  that  arc  commonly  taken  for  granted  ;  clpecially  a^ 
^he  means  of  reloiving  any  doubt,  when  once  it  is  enter- 
tained, are  often  within  our  reach.  W6  may  therefore  fay 
that  any  experiment  which  leads  us  to'  invelligate  the  truth 
'   From  'I'ranfiU'L'otis  of  ikt  Rojo!  ^micty  of  Lo>..:''.:  j-:r  iSjo. 
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©f  what  was  before  admiltecl  upon  triift  may  become  of  great 
utility  to  natural  knowledge,  'I'hiis,  for  inlianco,  when  we 
ft-e  the  cfTeA  of  the  condcnfaiion  of  the  fun's  rays  in  the 
focus  of  a  burning  lens,  it  feems  to  be  natural  to  fuppofe 
that  every  one  of  the  united  rays  contributes  its  proportional 
ihare  to  the  intcnfity  of  tlic  heat  which  is  produced;  and  we 
(hould  probably  think  it  highly  abfurd,  if  it  were  afllrted 
that  many  of  them  had  but  little  concern  in  the  combuftion 
orvitriiication  which  follows,  when  an  objc(5t  is  put  into  that 
focus.  It  will  therefore  not  be  amifs  to  mention  what  gave 
rife  to  a  furniife,  that  the  power  of  heating  and  illuminating 
objects  might  not  be  equally  diftrlbutcd  among  the  varioufly 
coloureil  rays. 

In  a  variety  of  experiments  which  I  have  occafionally  madey 
rclatiner  to  the  method  of  vicwin";  the  fun  with  larcrc  tele- 
fcopes  to  the  bed  advantage,  I  ulcd  various  combinations 
of  differently- coloured  darkening  glall'es.  What  appeared 
remarkable  was,  that  w  hen  I  ufed  fome  of  them  I  felt  a  fenfa- 
tion  of  heat,  though  I  had  but  little  light;  while  others  gave 
me  much  light,  with  fcarce  any  fenfation  of  heat.  Now, 
as  in  thefe  different  combinations  the  fun's  image  was  alfo 
difierentlv  coloured,  it  occurred  to  me,  that  the  prifmatic 
rays  might  have  the  power  of  heating  bodies  very  unequally 
didributed  among  them ;  and,  as  I  judged  it  right  in  this 
refpe6l  to  entertain  a  doubt,  it  appeared  equally  proper  to 
idmit  the  fame  with  rejiard  to  litrht.  If  certain  colours 
ihould  be  more  apt  to  occafion  heat,  others  might,  on  the 
contrary,  be  more  fit  for  vifion,  by  polVeffing  a  fuperior  il)u- 
minating  power.  At  all  events,  it  would  be  proper  to  recur 
to  experiments  for  a  dccKion. 

Experimenfs  en  the  heating  Poiver  of  coloured  Kays. 

T  fixed  a  piece  of  pafleboafd,  AB,  (Plate  IX.)  in  a  frattie,, 
mounted  upon  a  ftand,  CD,  and  moveable  upon  two  centres. 
In  the  pafU'board  I  cut  an  opening,  wzn,  a  little  larger  than 
the  ball  of  a  thermometer,  and  of  a  fufficient  length  to  let 
the  whole  extent  of  one  of  the  prifmatic  colours  pafs  through. 
I  then  placed  three  thermometers  upon fniall incliuecl  planes, 
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EF;  their  balls  were  blacked  with  japan  ink.  That  of  No.  i 
was  rather  too  large  for  great  fenfibility.  No.  2  and  3  were 
two  excellent  thermoiTieters,  which  rny  highly  eftecmcd  friepci 
Dr.  Wilfon,  late  profcflbr  of  allronomy  at  Glafgovv,  had 
lent  me  for  the  purpofe  :  their  balls  being  very  fmall,  made 
them  of  exquiiite  fenfibility.  The  fcales  of  all  were  properly 
difcngaged  from  the  balls. 

I  now  placed  the  (larjd,  with  the  framed  pafteboard  and 
the  thermometers,  upon  a  fmall  plain  board,  QH,  that  I 
might  be  at  liberty  to  move  the  whole  apparatus  together, 
without  deranging  the  relative  fituatlon  of  the  different  parts. 

This  being  done,  I  fet  a  prifm,  moveable  on  its  axis,  into 
the  upper  part  of  an  open  window,  at  right  angles  to  the 
fpj^r  ray,  and  turned  it  about  till  its  refracted  coloured  fpec- 
trum  became  ftationary  upon  a  table  placed  at  a  proper  dif- 
tance  from  the  window. 

The  board  containing  the  apparatus  was  no\v  put  on  the 
table,  and  fet  in  fuch  a  manner  as  to  let  the  rays  of  one 
colour  pafs  through  the  opening  in  the  pafteboard.  The 
moveable  frame  was  then  adjufted  to  be  perpendicular  to  the 
rays  coming  from  the  prifm  ;  and  the  Inclined  planes  carry- 
ing the  three  thermometers,  with  their  balls  arranged  in  a 
line,  were  fet  fo  near  the  opening,  that  any  one  of  them 
might  ealily  be  advanced  far  enough  to  receive  the  irradi- 
ation of  the  colour  which  pafled  through  the  opening, 
while  the  reft  remained  clofe  by,  under  the  ftiade  of  the 
pafteboard. 

By  repeated  trials,  I  found  that  E|r.  Wilfon's  No.  2,  and 
mine,  always  agreed  i*n  fhowing  the  temperature  of  the  place 
where  1  examined  them,  when  the  change  was  not  very  fud- 
den ;  but  that  mine  would  require  ten  minutes  to  take  a 
change,  which  the  other  would  ftiow  in  five.  No.  3  never 
differed  much  from  No.  2. 

jjl  Exper'wient .  Having  arranged  the  thrcp  thermometers 
in  the  place  prepared  for  the  experiment,  I  waited  till  they 
were  ftationary.  Then,  advancing  No.  i.  to  the  red  rays, 
and  leaving  the  other  two  clofe  by,  in  the  ftiadc,  I  marked 
^own  what  ihey  fliowed  at  different  timcs» 

Vol.  Vlf.  Sf  Nq, 


^H 

On  /^<  . 

Powers  of 

No.  I. 

No.  2. 

No.  3. 

43t 

431: 

43t 

48 

43^^ 

431 

49f 

43h 

43i 

49.i 

43  h 

43.^ 

5Q 

43t 

431- 

This,  in  about  8  or  to  mi- 
nutes, gave  61  degrees,  for 
the  rifing  produced  in  my 
thermometer  by  the  red 
rays,  compared  to  the  two 
ftandard  thermometers. 

2d  FiXperimcnt.  As  foon  as  my  thermometer  was  reftored 
to  the  temperature  of  the  room,  which  I  haftened,  by  ap- 
plying it  to  a  large  piec?  of  metal  that  had  been  kept  in  the 
fame  place,  I  expofed  it  again  to  the  red  rays,  and  rcgiftered 
its  march,  along  with  No.  a  as  a  flandard,  which  was  as 
fpllows; 

Hence,  in  10  minutes,  the  red  rays 
made  the  thermometer  rife  7  de- 
grees. 

^d  Experh)t.ent.  Proceeding  in  the  fame  mani\er  as  before, 
^n  the  green  rays  I  had, 
No.  I.  No.  3.-^ 


No.  I. 

No.  2 

45 

45 

48 

45 

51 

45 

51 

441- 

51 

44 

43 

451- 
46 

46 

46 


43 
43 
43 

Ail 


Therefore,  in  10  minutes^  the  greeix 
>     rays  occafioned  a  rife   of  3^  de- 
crees. 


Here  we  have  a  rifing  of  2  degrees 
in  3  0  niinutcs,  for  the  violet 
rays. 


4//;  ExpsrimenL    I  now  expofed  my  thermometer  to  the 
violet  rays,  and  compared  it  with  No.  a. 
No.  I.  No.  2. 

44  44 

44  44 
44t  431- 

45  43 

5/^  JLxperimenl.  I  now  expofed  Dr.  Wilfon's  thermo- 
meter No.  2  to  the  red  rays,  and  compared  its  progrefs  witU 
No.  3. 


Here  the  thermometer,  e){pofed  to 
red,  rofc  in  five  minutes  2.p  de- 
grees. 

6th  Ex~ 


No.  2. 

No.  3 

44 

44 

46 

44 

4^i- 

431 

461- 

43i 
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15th  Experiment.  In  red  rays  again. 
No.  2.  No.  3.' 

■^  ^        And  here  the  thermometer,  expofed 

^£,  ^,     )»     to  red,   rofe  in  five  minutes  4  de* 

47  43  a^         ^ 

47  43     ^ 

7/Z»  Experiments    Iti  green  rays. 
No.  a.  No.  3.^. 

43  L  43  |!     I  This  made  the  thermometer  rife,  ia 

44 1-  43  [-    I  tlic  green  riiys,   i^- degree. 

441-  43     -^ 

8/Zt  Experiment.    Again  in  green  rays. 
No.  3.  No.  3.  1 

43  43      I  Here  the  rifing  by  the  green  rays, 

44 1-  42'-    J  was  2  degrees. 

44f  4^1:  J 

From  thefe  experiments  we  are  authorifed  to  draw  the  fol- 
lowing refuhs :  in  the  red  rays  my  thermometer  gave  6~ 
degrees  in  the  ift,  and  7  degrees  in  the  3d,  for  the  rifing  of 
the  quickiilver:  a  mean  of  both  is  6|^.  In  the  3d  experiment 
we  had  3^  degrees,  for  the  rifing  occafioned  by  the  green 
raysj  from  which  we  obtain  the  proportion  of  c^^  to  s5, 
for  the  power  of  heating  in  red  to  that  in  green.  The  4th 
experiment  gave  2  degrees  for  the  violet  rays;  and  therefore 
we  have  the  rifing  of  the  quickfilver  in  red  to  that  in  violet, 
as  ^^  to  J  6. 

A  fufficient  proof  of  the  aceuracy  of  this  delerminstion  we 
have  in  the  refult  of  the  four  lali  experiments.  The  rifing 
for  red  rays  in  the  5th,  is  2^^;  and  in  the  6th,  4  degrees  : 
a  mean  of  both  is  3^.  In  the  7th  experiment  we  have  ij, 
and  in  the  8th  2  degrees,  for  the  rifing  in  the  green  :  a 
mean  of  ihefe  is  1^.  Therefore,  we  have  the  proportion  of  the 
fifing  in  red  to  that  in  green,  as  27  to  i  r,  or  as  ^^  to  22,4. 
•  M'^c  may  take  a  mean  of  the  refult  of  both  thermometers, 
which  will  be  ^^^  to  24,2,  or  more  than  2^  to  1,  in  red  to 
green;  and  about  3.]^  to  i,  in  red  to  violet. 

It  appears  remarkable,  that  the  mo(t  fenfible  thermometer 
fliould  give  the  lead  alteration,  from  the  expofure  to  J^he  co- 
loured rays.  But  fincc^  in  theic  circam fiances,  there  are  iv.o 
caufes  confiantly  acting  ditTereut  wavs:  the  one  to  raife  th« 
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thcrmonieterj  the  other  to  bring  it  down  to  the  tempera*ur(f 
of  the  room,  I  fuppofe  that,  on  account  of  the  fmaUuefs  of 
the  ball  in  Dr.  Wilfon's  No.  i,  which  is  but  little  more  than 
•^th  of  an  inch,  the  cooling  caufcs  muft  have  a  ftronger  effect 
oh  the  incrcury  which  it  contains  than  they  can  have  on 
mine,   the  ball  of  which  is  half  an  inch. 

More  accuracy  may  hereafter  be  obtained  by  attending  to 
the  circumftances  of  blackihor  the  balls  of  the  thermometers, 
and  their  expofurc  to  a  more  ftcady  and  powerful  liglit  of  thft 
fun,  at  greattf  altitudes  than  it  tan  be  had  at  prefent;  but 
the  experiments  which  have  been  related  are  quite  fufficicnt 
for  my  prefent  purpofe;  which  onlv  goes  to  prove  that  the 
healing  power  of  the  prifmatic  colours  is  very  far  from  being 
equally  divided,  and  that  the  red  rays  are  chiefly  eminent  iu 
that  refpedl. 

Experimnits  07i  the  illuminating  Po'-juer  of  coloured  Rays. 

In  the  following  examination  of  the  illuminating  power  of 
difi'erently  coloured  rays,  I  had  two  ends  in  view.  The  firlb 
was  w ilh  regard  to  the  illumination  itfclf,  and  the  next  with 
rcfpecl  to  the  aptnefs  of  the  rays  for  giving  diftincil  vifion; 
and,  though  there  did  not  feem  to  be  any  particular  reafoa 
why  thefo  two  Ihould  not  go  together,  1  judged  it  right  to  at- 
tend to  both. 

The  mi crofcope  offered  itfclf  as  the  mod  convenient  infiru- 
ment  for  this  inveftigation;  and  I  thought  it  expedient  to 
view  only  opaque  objefts,  as  thefe  wouk!  give  me  an  oppor- 
tunity to  ufe  a  dirc6l  prifmatic  ray,'  withcait  running  thtf 
rifk  of  any  bias  that  might  be  given  to  it,  in  its  tranfmiflion 
through  the  colouring  particles  of  Iramparent  objc(^s. 

jjl  Experiment.  I  placed  an  object  that  had  very  minute 
parts  under  a  double  microfcopc;  and,  having  fet  a  prifm  in 
the  window,  fo  as  to  make  the  coloiued  image  of  the  fun 
ftationary  upon  the  table  where  the  niicrofcope  was  placed,  I 
caufed  the  differently  coloured  rays  to  fall  fuccellively  on  the 
objecl:  by  advancing  the  niicrofcope  into  tiieir  light.  The 
niagnifying  powfer  was  27  times. 

In  changing  the  illumination,  bv  admitting  a  different  co- 
lour, it  always  becomes  necelfary  to  re-;uljii(t  the  mltrument. 
li  is  well  kuown,  that  the  different  rcfrangibility  of  the  rays 
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wll  fenfibly  affeft  the  focal  length  of  object-glufle^ ;  but  in 
'compound  vifion,  luch  as  in  a  microfcope,  where  a  veryfmall 
lens  is  made  to  caft  a  lengthened  fccondary  focus,  this  dif- 
ference becomes  flill  more  confiderable. 

By  an  attentive  and  repeated  infpe6tion,  I  found  that  mv 
object  was  very  well  feen  in  red,  better  in  orange,  and  flill 
belter  in  yellow;  full  as  well  in  green;  but  to  Icls  advantage 
in  blue  ;  indifterently  well  in  indigo,  and  with  more  impcr- 
fe6lion  in  violet. 

The  trial  was  made  upon  one  of  the  microfccpic  objecli 
which  are  generally  prepared  for  tranfparent  viliuu;  but  as  I 
ufed  it  in  the  opaque  way,  I  thought  that  others  might  be 
choien  which  would  anfwer  the  purpoib  better;  and,  in  order 
to  give  fome  variety  to  my  experiments,  and  to  fee  the  effect 
which  difl'crently  coloured  fubltanccs  might  have  on  the  rays 
of  light,  I  provided  the  following  materials  to  be  viewed; — red 
paper,  green  paper,  a  piece  of  brafs^  a  nailj  a  guinea,  black 
paper.  Having  alfo  found  that  a  higl)er  power  mjglit  be 
ufed,  with  fulHcient  convenience  for  the  rays  of  light  to  come 
from  the  prifm  to  the  object,  I  made  the  nucrofcope  magnify 
42  times. 

The  appearance  of  the  nail  in  the  microrcope  is  fo  beau- 
tiful, that  it  del'erves  to  be  noticed;  and  the  more  \h,  as  it  is 
accompanied  with  circumflances  that  are  very  iavourable  for. 
an  inveftigation,  fuch  as  that  which  is  under  our  prefent  l;on». 
^deration.  I  had  chofen  it  on  account  of  its  folidity  and 
blacknefs,  as  being  molt  likely  to  give  an  impartial  refult  of 
the  modifications  arifing  from  an  illumination  by  differently 
coloured  rays;  but,  on  viewing  it,  I  was  Itruck  with  the  fight 
of  a  bright  conltellation  of  thoufands  of  luminous  points  fcat- 
tered  over  its  whole  extent,  as  far  as  the  field  of  the  micro- 
fcope could  take  it  in.  Their  light  was  that  of  the  illumi- 
nating colour,  but  differed  confiderably  in  brightnefs;  fome 
of  the  points  being  dim  and  faint,  while  others  were  lumi- 
nous and  brilliant.  The  brighteft  of  them  alfo  admitted  of 
a  little  variation  in  their  colour,  or  rather  in  the  intenfity  of 
the  fame  colour;  for  in  the  centre  of  fome  of  the  moft  brilliant 
of  thcfe  lucid  appearances,  their  light  had  more  vivacitv,  and, 
teemed  to  deviate  from  the  ilJuminatinij  tint  towards  white- 
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ncfs,  while  on  and  near  the  circumference,  it  appeared  to  taki 
a  deeper  hue. 

An  objeft  fo  well  divided  by  nature  into  verv  minitte  ana 
differently  arranged  points,  on  which  the  attention  might  be 
fixed,  in  ordeir  to  afcertain  whether  they  would  be  equally 
'diftinct  in  all  colours,  and  whether  their  number  would  bti 
incrcafed  or  dimiiiiflied  by  different  degrees  of  illumination, 
was  exa6lly  what  I  wanted;  nor  could  I  think  it  lefs  re* 
markablc,  that  all  the  other  objc(fts  I  had  fixed  upon,  befides 
many  more  which  have  been  examined,  fuch  as  copper,  tin, 
lilver,  8cc.  prefenicd  themfelves  nearly  with  the  fame  ap- 
pearance. In  the  brafs,  which  had  been  turned  in  a  lathcj 
fche  luminous  points  were  arranged  in  furrows;  and  in  till 
they  were  remarkablv  beautiful.  The  refult  of  the  exami- 
nation of  my  objefts  was  as  follows  : 

2d  Expc'riment .  Red  paper. — In  the  red  rays  I  view  a 
bright  point  near  an  accidental  black  fpot  in  the  paper, 
which  fervcs  tne  as  z  mark;  and  I  notice  the  fpace  between  the 
point  and  the  fpot ;  it  contains  fcveral  faint  points:  In  the 
orange  rays  I  lee  better ;  the  bright  point  I  now  perceive  i* 
double  :  In  the  yellow  rays,  I  fee  the  obje6l  fiill  better:  In 
the  green  ravs,  full  as  well  as  before  :  In  the  blue  ravs,  very 
well :  In  the  indigo  rays,  not  quite  fo  well  as  in  the  blue:  lit 
the  violet  rays  very  imperfet^.llv. 

3^'  Experiment.  Green  paper. — R.'d.  I  ^ix  my  attentioix 
on  nianv  faint  fpots  in  a  fpacc  between  two  bright  double 
points. — Orange.  I  fee  thofc  faint  point?  better.' — Yellozc.  Still 
better, — Green.  As  well  as  before:  I  fee  remarkably  wfell. — 
Biue.  Left  bright,  but  very  ditiinct. — Indigo.  Not  well. — • 
Ploht.  Bad. 

^th  Experiment ,  A  piece  of  very  clean  turned  brafs.— 
R.  I  remark  ieveral  faint  luminous  poiirts  between  two  bright 
ones;  the  colour  of  the  brafs  inak:-?-  ihe  red  ravs  appear  like 
orange. — 0.  I  fee  better,  but  the  orange  colour  is  likcwife 
different  froin  what  it.  ought  to  be:  however,  this  is  not 
at  prefcnt  the  objet^l:  of  mv  inveftigation. — Y.  I  fee  ftill 
belter. —  G.  I  fee  full  as  well  as  before. — B.  I  do  not  fee  {o 
^ell  now — /.  1  cannot  fee  well.— /■'.   Bad. 

^ih  £»xptrivi€nt.  A  nail. — R.  J  remark  two  bright  points 
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and  fome  faint  ones. — 0.  Brighter  than  before,  and  more 
points  vifiblc  ;  very  diftindl. — Y.  Much  brighter  than  before, 
and  more  points  and  hnes  vifii)le;  very  diftinft, — G.  Full  as 
bright,  and  as  many  points  vifible;  very  difiinft. — B.  Much 
lefs  bright;  very  diftin^l. — /.  Still  lefs  bright  j  very  diftincl. 
-^F.  Much   lefs  bright  again ;    very  difiinft. 

6th  Experiment,  I  viewed  a  guinea  at  9  feet  6  inches  from 
the  prifm,  and  adjufted  the  place  of  the  object  in  the  feverai 
rays  by  the  (hadow  of  the  guinea;  if  this  be  not  done,  de- 
ceptions will  take  place. — B,.  Four  remarkable  points  ;  very 
^iftin6t. — 0.  Better  illuminated;  very  diftind. — Y.  Still 
better  illuminated  ;  very  diftin6l.  The  points  all  over  the  field 
of  view  are  coloured  ;  fome  green,  fome  red,  fome  yellow,  and 
fome  white  encircled  with  black  about  them  ;  between  yel- 
low and  green  is  the  maximum  of  illumination.  Extremely 
diftinft. — G.  As  well  illuminated  as  the  yellow;  very  dif- 
tinft. — B.  Much  inferior  in  illumination;  very  diftinft. — 
/.  Badly  illuminated;  diftinft.— F.  Vei")'  badly  illuminatedi 
I  can  hardly  fee  the  obje6l  at  all. 

']th  Experiment.  The  nail  again  at  S  feet  from  the  prifm. 
— i2.  I  attended  to  two  bright  points,  with  faint  ones  be- 
tween them  ;  ahnoft  all  the  points  in  the  field  of  view 
are  red;  very  diltinft. — 0.  I  fee  all  the  points  better; 
they  are  red,  green,  yellow,  and  whitifii,  with  black  about 
them;  very  did incl. — Y.  I  fee  better;  moR'  bright  points 
and  more  faint  ones;  the  points  are  of  various  colours ;  very 
(liftinft. — G.  I  fee  as  well ;  the  points  are  moftly  green  and 
brightifh-green,  inclining  to  white;  very  diifin6l. — B.  Much 
worfe  illuminated;  very  diftin(St,^Tr/.  Badly  illuminated; 
very  diftin6l.-— ^.  There  is  hardly  any  illumination,. 

8/^  Experiment.  The  nail  again  at  9  feet  6  inches  froai 
the  prifm,  by  way  of  having  the  raysi  better  feparatcd. — 
j(J.  Badly  illuminated  ;  the  bright  points  a^e  very  diliiuft. — 
O.  Much  better  illuminated;  the  bright  points  v^ry  di(lin6l. 
Y.  Still  better  illuminated ;  all  points  extremely  diltinA. — 
G.  As  well  illu,minated,  and  equally  dillintt. —  B.  Badly 
illuminated  ;  the  bright  points  are  diftind,  but  the  others 
^re  not  fo. — /.  Very  badly  illuminated  ;  I  do  not  fee  dif- 
^indtly ;  but  1  bdicvc  it  to  be  for  want  gf  light.— A^.  So  badly 
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illuminated  that  I  cannot  fee  the  obje<5l;  or  at  lead  but 
barely  perceive  that  it  exifts. 

gth  Experiment.  Black  paper  at  8  feet  from  the  prifm. — 
7?.  The  objeft  is  hardly  vifible  ;  I  can  only  fee  a  few  faint 
points. — 0.  I  fee  feveral  bright  points  and  many  faint  ones. 
— T.  Numberlefs  bright  and  fniali  faint  points;  between 
yellow  and  green  is  the  maximum  of  illumination. — G.  The 
fame  as  the  yellow. —  B.  Very  indifferently  illuminated;  but 
not  fo  bad  as  in  the  red  rays. — 7.  I  cannot  fee  the  objeA. — 
F.  Totally  invifible. 

From  thefe  obfervations,  which  agrree  uncommonly  well 
^'ith  refpeft  to  the  illuminating  power  aflfigned  to  each  co- 
lour, we  may  conclude  that  the  red-making  rays  are  very 
far  from  having  it  in  any  eminent  degree.  The  orange  pof- 
fcfs  more  of  it  than  the  red;  and  the  vcliow  ravs  illuminate 
objects  ftdl  more  pcrfe61;ly.  The  maximum  of  illumination 
lies  in  the  brighteft  yellow,  or  paleft  green.  The  ereen  itfelf 
is  nearly  equally  bright  with  the  vellow;  but,  fi-om  the  full 
deep  green,  the  illuminating  power  decreafes  very  fenfibly. 
That  of  the  blue  is  nearly  upon  a  par  with  that  of  the  red  ; 
the  indigo  has  much  lefs  than  the  blue ;  and  the  violet  is 
very  deficient. 

With  regard  to  the  principle  of  diftintilnefs,  there  appears 
to  be  no  deliciency  in  .any  one  of  the  colours.  In  the  violet 
rays,  for  inilancc,  fome  of  the  experiments  mention  that  I 
faw  badly;  but  this  is  to  be  underftood  only  with  refpecl  to 
the  number  of  fmall  objects  that  could  be  perceived;  for, 
although  I  faw  fewer  of  the  points,  thofe  which  remained 
vifible  were  always  as  dillinctas,  in  fo  feeble  an  illumination, 
could  be  expe6ted.  It  muft  indeed  be  evident  that,  by  re- 
ir.oving  the  great  obftaclt-  to  diftinrt  vif)on,  which  is  the  dif- 
ferent rc'frangibilitv  of  the  ravs  of  light,  a  microfcopc  will  be 
capable  of  a  much  higher  degree  of  di(tint\nefs  than  it  can 
be  under  the  ufrial  circiimftances.  A  celebrated  optical 
■writer  has  formerly  remarked  that  a  fly,  illuminiiud  bv  red 
rays,  appeared  uncommonly  diftinrt,  and  that  all  its  minute 
parts  might  be  fcen  in  great  perfcrtion  :  and,  from  the  ex- 
periments v/iiich  have  been  related,  it  appears  ih:U  every 
Other  cjii.nir  is  poiTtiTfJ  of  the  fume  advcnt-'.ge. 
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t  am  well  aware  that  the  rcfults  I  have  drawn  from  the 
foregoino;  experiments,  Ijoth  with  regard  to  the  heating  and 
illuminating  powers  oF  dificrently  coloured  rays,  mutl  be  af- 
fected by  fomc  little  Inaccuracies.  The  prifm,  under  .the 
fcircum (lances  in  which  I  have  ufcd  it,  could  not  eflcft  ^ 
complete  feparation  of  the  colours,  on  account  of  the  ap- 
■parent  diameter  of  the  fun,  and  the ^confiderable  breadth 
of  the  prifm  itfclf,  through  which  the  rays  were  tranf- 
mitted. 

Perhaps  an  arrangement  like  that  in  Fig.  i6.  of  the  New- 
tonian experiments  might  be  employed,  if  inftruments  of 
fufficient  fcnfibility,  fuch  as  air  thermometers,  can  be  pro- 
cured, that  may  be  affetled  by  the  enfeebled  illumination  of 
rays  that  have  undergone  four  tranfmidions  and  eight  refrac- 
tions; and  efpecially  when  their  incipient  quantity  l\as  bceii 
fo  greatly  reduced  in  their  limited  paflage  through  a  fmall 
hole  at  the  firft  incidence. 

But  it  appeared  moft  expedient  for  me,  at  prefent,  to  neg- 
ieft  all  further  refinements,  which  may  be  attempted  here- 
after at  leifure.  It  may  even  be  prcfumed  that,  had  there 
not  been  fomc  fmall  admixture  of  the  red  rays  in  the  other 
colours,  the  refult  would  have  been  dill  more  decifive  with 
regard  to  the  power  of  heating  vefted  in  the  red  rays.  And 
it  is  likewife  evident,  that  at  lead  the  red  light  of  the  prlf- 
matic  fpe6\rum  was  much  lefs  adulterated  than  any  of  the 
other  colours ;  their  refractions  tending  all  to  throw  them 
from  the  red.  That  the  fame  rays  which  occafion  the 
greateft  heat,  have  not  the  power  of  illumination  in  any 
ftronor  desrree,  (lands  onaso-ood  a  foundation.  For,  (ince  here 
alfo  they  have  undergone  the  faired  trial,  as  being  moft  free 
from  other  cofours,  it  is  equally  proved  that  they  illuminate 
objeifts  but  imperfeftlv.  There  is  fomc  probability  that  a. 
ray,  purified  in  the  Newtoniari  manner  above  quoted,  efpe- 
icially  in  a  well  darkened  room,  may  remain  bright  enough 
to  ferve  the  purpofe  of  microfcopic  ilhmiination,  in  which 
cafe  more  precifion  can  eafily  be  obtained; 

The  greateft  cauie  for  a  mixture  of  colours,  however,  which 
is  the  breadth  of  the  prlfnl,  I  faw  might  eafily  be  removed  j 
therefore,  On  account  of  the  coloured  points,  Mvhich  have 
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been  mcntionfd  in  the  6iii  and  ytli  experiments,  T  was  \vil7ing 
to  try  whether  they  proceeded  from  this  mixture;  and  there- 
fore covered  the  prifui  in  front  with  a  piece  of  pafteboard, 
having  a  (lit  in  it  of  about  one-tenih  of  an  inch  broad. 

loth  Ex  erlment.  The  n:til  at  9  feet  2  niches  from  the 
prifni. — R.  I  fix  my  attcntitm  on  two  fliining  red  points; 
they  are  pretty  bright. — 0.  I  fee  many  more  points ;  the 
objeft  is  better  illuminated  than  in  the  red  ;  the  points  are 
furrounded  by  bhick,  but  are  orange-coloured. — Y.  The 
points  now  are  yellow,  and  white  furrounded  by  black;  the 
object  is  better  ilUnninated  than  in  oranofe.  The  maximum 
of  illumination  is  in  the  briofhtcft  yellow  or  paleft  green. — 
G.  The  points  are  {rrecn  and  white,  as  before  furrounded  by 
black;  better  ilhuninated  than  in  orange.  -S.  The  ilhmii- 
nation  js  nearly  equal  to  red. — /.  Very  indifferently  illumi- 
nated,— V.  Very  badly  illuminated. 

The  phxnomena  of  the  dilTerentiy  coloured  points  being 
now  completely  refwlved,  fince  they  were  plainly  owing  to 
the  former  adn^/ixturc  of  colours,  and  the  illuminating  powet 
remaining  afcertaincd  as  before,  I  atten^pted  alfo  to  repeat 
the  experiments  upon  the  thermometer,  with  the  prifni  co- 
vered in  the  fame  mnnncr;  but  I  found  the  effecl  of  the 
coloured  rays  too  much  enfeebled  to  give  a  decifive  refult. 

I  might  now  proceed  to  my  next  fubjeft;  but  it  may  be 
pardonable  if  I  digrefs  for  a  moment,  and  remark  that  the 
foregoing  refearches  ought  to  lead  ns  on  to  others.  May 
not  the  chemical  properties  of  the  prifmatic  colours  be  a^ 
different  as  thole  which  relate  to  light  and  heat  ?  Adequate 
methods  for  an  invedigatioii  of  them  may  eafily  be  found; 
and  we  cannot  too  minutely  enter  into  an  analyfis  of  light, 
which  is  the  moft  fubtile  of  all  the  active  principles  that  are 
concerned  ii^  the  mechanifm  of  the  operations  of  nature. 
A  belter  acquaintance  with  it  may  enable  us  to  account  for 
various  fa6ls  that  fall  under  our  daily  obfervation,  but  w  hich 
have  hitherto  remained  unexplained.  If  the  power  of  heat- 
ing, as  we  now  fee,  be  chiefly  lodged  in  the  rod-makiiig 
rays,  it  accounts  for  the  comfortable  warmth  that  is  thrown 
Out  from  a  fire,  when  it  is  in  the  (hiteof  a  red  glow  ;  and  for 
the  heat  which  is  given  by  charcoal,  coke,  and  bulls  of  fmaU- 
7  ^oal 
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(Eoal  mixed  up  with  clay,  ufed  in  hot-houfes;  all  which,  it  is 
well  known,  throw  out  red  light.  It  alfo  explains  the  rea-r 
fon  why  the  yf:llow,  green,  blue,  and  purp/le  flames  of 
burning  fpirits  mixed  with  fait,  occafion  fo  little  beat,  that  a 
hand  is  not  materially  injured  when  paU'ed  through  their  co- 
rufrations.  If  the  chemical  properties  of  colours  alfo,  wlien 
afcertaincd,  Ihould  be  fuch  that  an  acid  principle,  for  in- 
flance,  which  has  been  afcribed  to  liiriit  in  general,  on  acf 
count  of  its  changing  the  complexion  of  various  iubflances 
cxpofed  to  it,  may  rcfidc  onlv  in  one  of  the  colour?,  while 
others  may  prove  to  be  dift'erently  invelled,  it  will  fallow 
that  bodies  may  be  varioudy  affefted  by  light,  according  as 
they  imbibe  and  retain,  or  tranfmit  and  reflect,  the  different 
colours  of  which  it  is  compofed. 

Radiant  Heat  is   of  different  Urfrangihlllty , 

I  mufi:  now  remark  that  my  foregoing  experiments  afccr- 
tain,  bevond  a  doubt,  that  radiant  heat,  as  well  as  light, 
whether  they  be  the  fame  or  difi'ercnt  agents,  is  not  only  re- 
frangible, but  is  alfo  fubjecl  to  the  laws  of  the  difperfioii 
arifing  from  its  difl'erent  refrangibility ;  and,  as  this  fubjeft  is 
new,  I  may  be  permitted  to  dwell  a  few  moments  upon  it. 
The  prifm  refracts  radiant  heat,  fo  as  to  feparate  that  which 
is  lefs  eflncacious  from  that  which  is  more  fo.  The  whole 
quantity  of  radiant  heat  contained  .in  a  fun-beam,  if  this 
different  refrangibility  did  not  exifl,  mufl:  inevitably  fall  uni- 
formly on  a  fpace  equal  to  the  area  of  the  prifm;  ar<d,  if 
radiant  heat  were  not  refrangible  at  all,  it  would  fall  upon 
an  equal  fpace  in  the  place  where  the  fliadow  of  the  primi, 
when  covered,  may  be  feen.  But  neither  of  thefe  events 
taking  place,  it  is  evident  that  radiant  heat  is  fubj-<5l  to  the 
laws  of  rcfraclion,  and  alfo  to  thofe  of  the  different  refran- 
gibility of  liiiht.  Mav  not  ihi?  lead  us  to  furnufe  that  ra- 
diant heat  coniifts  of  panicles  of  light  of  a  ccrlain  range  of 
momenta,  and  wliich  range  may  extend  a  little  further,  u\\ 
each  fide  of  refrangibility,  than  that  of  liglil  ?  We  have 
(hown  that,  in  a  gradual  expofure  (/f  the  ihcrmot^neter  to  tlie 
ravs  of  the  prifmaiic  fpectrum,  heginnini';  trom  the  \i(>Ict,  ue 
^ox^Q  to  the  maximum  of  light  long  befure  vnc  come  tg  tjiat 
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of  heat,  which  lies  at  the  other  extreme.  By  fcvcral  experi* 
merits,  whi^h  time  will  not  allow  me  now  to  report,  it  appears 
that  the  maximum  of  illumination  has  little  more  than  half 
the  heat  of  the  full  red  rays;  and,  from  other. experiments, 
I  likewifc  conclude  that  the  full  red  falls  (till  (liori  of  the 
maximum  of  heat;  which  perhaps  lies  even  a  little  beyond 
vifible  refraction.  In  this  cafe,  radiant  heat  will  at  leaft 
partly,  if  not  chiefly,  confift,  if  I  may  he  pennittcd  the  ex- 
preffion,  of  invifible light;  that  is  to  fay,  of  rays  coming  from 
the  fun,  that  have  fuch  a  momentum  as  to  be  unfit  for  vifion. 
And  admitting,  as  is  highly^  probable,  that  the  organs  of 
fifht  are  oulv  adapted  to  receive  impreflions  from  particles 
of  a  certain  momentum,  it  explains  why  the  maximum  of 
illumination  fliould  be  in  the  middle  of  tlie  refrangible  rays; 
as  thofe  which  have  greater  or  lefs  momenta  are  likely  to 
become  equally  unfit  for  impreflions  of  light.  Whereas  in 
radiant  heat,  there  may  be  no  fuch  limitation  to  the  mo- 
mentum of  its  particles.  From  the  powerful  effects  of  a 
burning  lens,  however,  we  gather  the  information,  that  the 
momentum  of  terreftrial  radiant  heat  is  not  likely  to  exceed 
that  of  the  fun  ;  and  that,  confequently,  the  refrangibility  of 
calorific  rays  cannot  extend  much  beyond  that  of  colourific 
lioht.  Hence  we  may  alfo  infer  that  the  invifible  heat  of 
red-hot  iron,  gradually  cooled  till  it  ceafcs  to  (liiae,  has  the 
momentum  of  the  invifible  rays  which,  in  the  folar  fpectrum 
viewed  by  day-light,  go  to  the  confines  of  red ;  and  this  will 
afford  an  cafy  folution  of  the  reiicdioa  of  invifible  heat  by 
concave  mirrors. 

AppUcatioa  cf  the  'Refult  of  the  faregoing  Ohjcrjatkm  to  tb( 
Method  q/  'viewing  the  Sun  ad'jr.ntageoujJy,  with  Tde^ 
fcop.es  of  large  Apertures  and  high  Magnifying  Powers. 

Some  tin'.e  before  the  late  tranfit  of  Mercury  over  the 
difkof  the  fun,  I  prepared  my  7-fcct  telefcope,  in  order  to  fee 
it  to  the  beft  advantage.  As  I  wiihod  to  keep  the  whole  aper- 
ture of  the  miror  open,  I  {oon  cracked  every  one  of  the 
darkened  ilips  of  wedged  glaifcs,  which  are  generally  ufed 
with  achromatic  tclefcopes :  none  of  them  could  withftand 
^hc  accumulated  heat  in  the  focus  of  pencils,  where  thefe 

g,lafle^ 
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glaflTesare  generajly  placed.  Being  thus  left  without  refource, 
I  made  ufe  of  red  glafl'es;  but  was  by  no  means  fatisfied  with 
their  performance.  My  not  being  beiier  prepared,  as  it  hap-; 
pened,  was  of  no  confequence;  the  weather  proving  totally 
unfavourable  for  viewing  the  fun  at- the  time  cf  the  tranfit. 
However,  as  I  was  fully  aware  <jf  the  neceifity  of  providing 
fill  apparatus  for  this  purpofe,  fince  no  method  that  was  ia 
ufe  could  be  applied  to  my  telefcopes,  I  took  the  firft  oppor-r 
tunity  of  beginning  my  trials. 

The  inftrument  I  wiflied  to  a^apt  for  fol  ir  infpeftion,  was  a 
Newtonian  refle6lor,  with  9  ijiclics  aperture;  and  my  aim 
was  to  ufe  the  whole  of  it  open. 

I  began  with  a  red  glafs;  and,  not  finding  it  to  flop  light 
enough,  took  two  of  them  together.  Tiiefe  intercepted  full 
as  much  light  as  was  neccffary;  but  I  foon  found  that  the 
eye  could  not  bear  the  irritation  from  a  fenfation  of  heat, 
which  it  appeared  thefe  glalles  did  not  (top. 

I  now  took  two  green  glalies  :  but  found  that  they  did  not 
intercept  light  enough,  1  therefore  fmoked  one  of  tnen);  and 
it  appeared  that,  notwithttanding  they  now  (till  tranfmitted 
eon(iderably  more  light  than  the  reJ  glalFes,  they  remedied 
the  former  inconvenience  of  an  irritation  arifing  from  heat. 
Repeating  thefe  trials  feveral  times,  I  conllantly  found  the 
fame  refult ;  and,  the  fun  in  the  firft  cafe  being  of  a  deep  red 
colour,  I  furmifed  that  the  red-making  rays,  tranfmitted 
through  red  gkifTes,  were  more  efficacious  in  raifmg  a  fenfa- 
tion of  heat  than  thofe  which  pafild  through  green,  and 
which  caufed  the  fun  to  look  greeailli.  In  coniequence  of 
this  furmife,  I  undertook  the  inveftigatious  which  liave  beei^ 
delivered  under  the  two  firft  heads. 

As  foon  as  I  was  convinced  that  the  red  light  of  the  fun 
ought  to  be  intercepted  on  account  of  the  heat  it  oceafions, 
and  that  it  might  alfo  t>e  fafcly  let  afide,  (ince  it  was  now 
proved  that  pale  green  light  excels  in  illumination,  the  method 
■which  ought  to  be  purfucd  in  the  conrtru6T:ion  of  a  d.irk- 
ening  apparatus  was  fufiiciently  pointed  out;  and  .othino' 
Remained  but  to  find  fuch  materials  as  would  give  us  the 
colour  of  the  fun,  viewed  in  a  telefcope,  of  a  pale  green  light, 
("uiTiciently  tvmP'-'redior  the  eye  to  bear  its  luUrc^ 
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To  determine  what  glaflfes  would  moft  efTeclually  Aop  the- 
led  nys,  I  procured  lonie  of  all  colours,  and  tried  "them  in 
the  following  manner: — I  placed  a  priftn  in  the  upper  part 
of  a  window,  and  received  its  coloured  fpeclmm  upon  a 
(hect  of  white  paper.  Then  I  intercepted  the  colours,  juft 
before  they  came  to  the  paper,  fuccelfively,  by  the  glaflcs, 
and  found  the  refult  as  follows:  a  deep  red  glafs  intercepted 
all  the  rays ;  a  paler  red  did  the  fame. 

From  this  we  ought  not  to  conclude,  that  red  glaffes  will 
flop  the  red  rays ;  but  rather,  that  none  of  the  fun's  light,  after 
its  difperfn.n  by  the  prifm,  remains  intenfe  enough  to  pals 
thr('t!gh  red  glafles  in  fufficient  quantity  to  be  perceptible 
when  it  comes  to  the  paper.  By  looking  through  iheai  di- 
rectly at  the  fun,  or  even  at  day  objects,  it  is  fufficiently 
evident  that  they  tranfmit  chiefly  red  ravs. 

An  orange  glafs  tranfmitted  nearly  all  the  red,  the  orange, 
and  the  yellow.  It  intercepted  fome  of  the  green,  much  of  the 
blue,  and  very  little  of  the  indigo  and  violct.-r-A  vcUow  glafs 
intercepted  hardly  any  light  of  any  one  of  the  colours. — A 
dark  green  glafs  intercepted  nearly  all  the  red,  and  partly  alio 
the  orange  and  yellov/.  It  tranimitted  the  green,  intercepted 
■much  of  the  blue,  but  none  of"  the  indigo  and  violet. — A 
darker  green  glafs  intercepted  nearly  all  the  red,  much  of 
the  orange,  and  a  little  of  the  yellow.  It  tranfmitted  the 
green,  flopped  fome  of  the  blue,  but  tranfmitted  the  indigo 
and  violet.— ^A  blue  g1:!fs  intercepted  much  of  the  red  and 
ovanjre,  fome  of  the  veilow,  hardly  anv  of  the  green,  none 
of  the   bl'ie,  indigo,  or  violet. — A  purple  glafs  tranfmitted 

-fome  of  the  red;  a  very  little  of  the  orancc  and  vellow. 
It  alfo  tranfmitied  a  little  of  the  green  and  blue,  but  more 
of  llie  indigo  and  violet. 

From  thefe  experiments  we  fee  that  dark  green  irlalTes  are 
moll  efficacious  for  intercepting  red  light,  and  will  therefore 
anfwcr  one  of  the  intend((l   purpofes  ;  hut  fince  in  viewing 

■the  {v\n  wc  have  alio  its  fplendour  to  contend  wiiii,  I  pro- 
ceeded to  the  following  additional  trials: 

AVhite  glafs,  lightly    fnioked,   apparently   intercepted  an 

•equal  fltare  of  all  the  colours  ;  and  when  the  fmoke  was  laid 
ou  thicker,   it  perniiiled  noiie  of  ihcni  to  pafs.     IJard  prtch, 
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fnfeUetl  between  two  white  glafils,  intercepted  much  light  j 
and  when  put  on  liifficicntly  thick,  tranfnjitted  none.  Many 
differently  coloured  fluids  that  were  alfo  tried,  I  found  were 
not  fufficiently  pure  to  be  uied,  when  denfe  enough  to  flop 
liilht.  Now  red  fflafles,  and  the  two  lall-mentioned  re- 
foLirces  offaioke  and  pitch,  any  one  of  which,  it  has  hccix 
feen,  will  Ihip  as  miich  light  as  may  be  required,  had  ftill  a 
remainintr  trial  to  undergo,  relating  to  diliinftnefs  ;  but  this 
I  was  convinced  could  only  be  decided  by  actual  obfervations 
qf  the  fun.  As  an  eafy  way  of  fuioking  glaiTes  uniformly  is 
of  fome  confcqucnce  to  diftinc^  vifion,  it  may  be  of  fervice 
here  to  give  the  proper  directions  how  to  proceed  in  the  ope- 
ration:— With  a  pair  of  warm  pliers,  take  hold  of  the  glafs, 
and  place  it  over  a  candle  at  a  fufHcient  diflance  not  to.  con- 
tract Imoke.  When  it  is  heated,  but  no  more  than  liill  to 
permit  a  finger  to  touch  the  edges  of  it,  bring  down  the  glafs 
at  the  fide  of  the  flame,  as  low  as  the  wick  will  permit,  vvhich 
muft  not  be  touched;  then,  with  a  quick  vibratory  motion, 
agitate  it  in  the  flame  from  fide  to  fide  ;  at  the  fame  time 
advancing  and  retiring  itgentlv  all  the  while.  By  this  method 
you  may  proceed  to  lay  on  fmoke  to  any  required  darknefs. 
It  ought  to  be  viewed  from  lime  to  time,  not  only  to  (ee 
wh.ether  it  be  fufilcientlv  dark,  but  whether  any  inequality 
may  be  perceived;  for  if  that  fliould  happen,  it  will  not  be 
proper  to  ijo  on. 

The  fmoke  of  fcaling-wax  is  bad  ;  that  of  pitch  is  worfe. 
A  wax  candle  oives  a  o-o^^d  fmoke  ;  but  that  of  a  tallow  candle 
is  better.  As  good  as  any  I  have  hitherto  met  with  is  the 
fmoke  of  fpermaceti  oil.  In  ufing  a  lamp,  you  may  alio  have 
the  advantage  of  an  even  flame  extended  to  any  length. 

Telefocp'ic   Eixperlments. 

No.  I.  By  way  of  putting  my  theory  to  the  trial,  I  ufed 
two  red  glallcs,  and  found  that  the  heat  which  palVed  ilirough 
them  could  not  be  fufi'ered  a  moment;  but  I  was  now  alfo 
convinced  that  diftinctnefs  of  vi(ion  is  capitally  injured  by 
the  colouring  matter  of  thefe  glafl'es. 

No.  2.  I  fmoked  a  white  glafs  till  it  flop-ped  light  enough 
to  permit  the  eye  to  bear  the  fun.     This  dcltroyed  all  diflincU 

nefs  ; 
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jncfs;  and  alfo  permitted  fome  heat  to  come  to  the  eye  bj^ 
tranfmiiting  chiefly  red  rays. 

No.  3.  I  applied  two  white  glafles,  with  pitch  between 
them,  to  the  telefcope;  and  found  that  it  made  the  fun  ap- 
pear of  a  fcarlet  colour.  They  tranlmitted  fome  heat  j  and 
diftin6lnefs  was  greatly  injured. 

No.  4.  I  ufed  a  very  dark  green  glafs  to  ftop  heat;  and 
behind  it,  or  towards  the  eye,  I  placed  a  red  glafs  to  ftop 
light.  The  fird  glimpfc  I  had  of  the  fun  Was  accompanied 
with  a  fenfation  of  heat;  diftin6tnefs  alfo  was  materially  in- 
jured. 

No.  5.  I  ufed  a  dark  green  and  a  pale  red;  but  the  fun 
iiol  being  fufficientlv  darkened,  I  fmoked  the  red  glafs,  and 
putting  a  fmall  partition  between  the  two,  placed  the  fmoke 
towards  the  green  glafs.  This  took  off  the  exuberance  of 
light ;  but  did  not  remedy  the  inconvenience  arifing  from 
heat. 

No.  6.  I  ufed  two  pale  green  glaffcs,  fmoking  that  next 
to  the  eye,  and  placing  it  as  in  No.  5,  fo  that  the  fmoke 
might  be  inclofed  between  the  two.  This  afted  incompa- 
rably well ;  but  in  a  very  fliort  time,  the  heat  which  pafled 
the  flrft  glafs  (though  not  the  fecond,  for  I  felt  no  fenfation 
of  it  in  the  eye,)  difordered  the  fmoke,  hy  drawing  it  up  into 
little  blillers  or  fhirs,  whicli  let  thnnigh  light;  and  this  com- 
J)ofition  therefore  foon  became  ufelefs. 

No.  7.  I  ufed  two  dark  green  glaffcs,  one  of  thoni 
fmoked,  as  in  No.  5.  Thefe  alfo  acled  well ;  but  became  ufc- 
Ifcfs  for  the  reafon  afligned  in  No.  6,  though  fomewhat  kfs 
fmoke  had  been  required  than  in  the  former  compofition.  I 
felt  no  heat. 

No.  8.  I  ufed  one  pale  green,  with  a  dark  green  fmoked 
glafs  upon  it,  as  in  No.  5.  It  bore  an  aperture  of  four 
inches  very  well,  and  the  fmoke  was  not  difordered  ;  but 
when  all  the  tube  was  open,  the  pale  green  glafs  cracked  in  a 
few  minutes. 

No.  9.  I'lacing  now  a  dark  green  before  a  fmoked  creen,  I 
faw  the  fun  remarkably  well.  In  this  experiment  I  had  made 
a  dift'erence  in  the  arrangement  of  the  apparatus.  The 
tracking  of  the  glalles,   I  fuppofod,  might  be  owing  to  their 

receiving 
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receiving  heat  in  the  middle,  while  the  outfide  remained 
cold  J  which  would  occafion  a  partial  dilatation.  I  there- 
fore cut  them  into  pieces  about  a  quarter  of  an  inch  ftjuare, 
and  fct  three  of  them  in  a  Aider,  To  tliat  I  could  move  them 
behind  the  fmoked  glais  without  dilUirbiug  it.  After 
looking  about  three  or  four  minutes  through  one  of  them,  I 
jiioved  theflider  to  the  fecond,  and  then  to  the  third.  This 
kept  the  glaflesfufficientiy  coq!  :  but  the  diRurbance  of  the 
alterations  proved  hurtful  to  vilion,  which  requires  rcpofe; 
and,  if  perchance  I  ftopped  a  little  longer  than  the  proper 
time,  the  glafs  cracked  with  a  very  difagreeable  cxplofion  that 
endangered  the  eye. 

No.  lo.  T\\o  dark  o-rccn  glades,  both  fmoked,  that  a 
thinner  coat  might  be  on  each;  but  the  fmoke  flill  con- 
tracted blifters,  though  Icfs  dcnfc  than  before. 

No.  I  J.  To  get  rid  of  fmoke  cntirelv,  I  ufed  two  dark 
green  glaflcs,  two  very  dark  green,  two  paie  blue,  and  one 
pale  green  glafs,  together.  Diftinctnefs  was  wanting,  nor  was 
light  fufficiently  intercepted. 

No.  12.  A  dark  green  and  a  pale  blue  glafs  fmoked.  The 
green  glafs  cracked. 

No.  13.  A  pale  blue  and  a  dark  green  glafs  fmoked.  The 
blue  glafs  cracked.     The  eye  felt  no  fenfation  of  heat. 

No.  14.  Two  pale  blue  glaffes,  one  fmoked.  The  .firft 
glafs  cracked. 

It  was  now  fufEcicntly  evident  that  no  glafs  v/hich  ftops 
heat,  and  therefore  receives  it,  could  be  preferved  from 
cracking,  when  expofed  to  the  focus  of  pencils.  This  induced 
me  to  try  an  application  of  the  darkening  apparatus  to  another 
part  of  the  telefcope. 

The  place  where  the  ravs  are  leart  eondrnfed,  without  in^ 
terfering  with  the  reflections  of  the  mirrors,  Js  immec'ialcly 
clofe  to  the  fmall  one.  I  therefore  fcrewcd  an  apparatus  to 
the  fpeculum  arm,  into  wjiich  anv  glat's  might  be  placed. 

No.  J  5.  A  dark  green  glafs  clofe  to  the  fmall  fptcu'uin,  and 
fmoked  pale  green  in  the  focus  of  pencils  as  before.  1  law 
remarkably  well. 

No.  16.  The  dark  green  as  heSarc;    but.  that  more  li'jht 
YoL.  \'1I.  IJ  II  might 
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might  be  admitted,  a  white  finoked  glafs  near  the  eye.  Bettftr 
than  No.  15  ;  but  ihc  green  glafs  cracked. 

No.  17.  A  very  d.irk  green  and  white  fmoked  glafs^,  as 
before.  Very  diftin^l,  but  the  green  glafs  cracked  in  about 
fix  or  feven  minutes. 

No,  18.  A  dark  blue  glaf^,  as  in  No.  15,  and  white  fmoked. 
This  was  diftincl,  and  no  heat  came  to  the  eye.  The  fun 
appeared  ruddv. 

No.  19.  A  dark  blue  and  a  yellow  glaf^,  clofe  together,  as 
in  No.  15,  and  a  white  fmoked  one  us  before.  This  was  not 
diilinft. 

No.  20.  A  purple  glafs,  as  in  No.  15,  with  a  whTte  fmoked 
one.  This  gave  the  fun  of  a  deep  orange  colour,  approaching 
tofcarlet.     It  was  not  di(lin6l. 

No.  21.  An  orange  glafs,  as  in  No.  15,  with  a  white 
fmoked  one.     The  colour  of  the  fun  was  too  red. 

No.  22.  A  white  fmoked  glafs,  as  in  No.  15,  without  any, 
other  at  the  eye.  This  gave  the  fun  of  a  beautiful  orange 
colour;  but  diitin^tnefs  was  totally  deftroyed. 

No.  23.  The  heat  near  the  fmail  fpeculuni  being  ftill  too 
powerful  for  the  glafles,  I  had  a  blueifh  dark  green  glafs  mad^- 
of  a  proper  diameter  to  be  inclofed  between  the  two  eyc- 
glafTcs  of  a  double  eye-piece.  AH  glafs  I  knew  would  Itop 
ioine  heat ;  and  was  therefore  jn  hopes  th^t  the  interpofuion 
of  this  eye-glafs  would  temper  the  rays,  fo  as  in  fome  meafurc 
to  protect  the  coloured  glafs.  In  theufual  place  near  the  eve, 
I  put  two  white  glalfes,  with  a  thin  coat  of  pitch  between 
them.  Thefe  glalfes',  when  looked  through  by  the  natural 
eve,  cive  the  fun  of  a  red  colour;  I  therefore  entertained  no 
great  hopes  of  their  application  to  the  telelcope.  They 
darkened  the  {v.n  not  futliciently ;  and  when  the  pitch  was 
thickened  diHinctncIs  was  wanting. 

No.  24.  The  fame  glafs  betWt.cn  the  evc-glaffes,  and  a 
dark  green  fmoked  glafs  at  the  eye  ;  very  diftincl.  This  ar- 
ranoenient  is  preferable  to  that  of  No.  15  ;  after  fome  confi- 
derabic  time,  however,  this  glafs  alfo  cracked. 

No.  25.  I  placed  a  very  dark  green  glafs  behind  the  fecond 
eye-glafs,  that  it  mf»rht  be  flieltcred  by  both  glafles,  which  m 
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ftiy  double  eye-piece  are  clofe  together,  and  of  an  equal  focal 
length.  Here,  as  the  ray!?  are  not  much  concentrated,  the 
coloured  glafs  receives  them  on  a  large  furface,  and  (lops  light 
and  heat  in  the  proportion  of  the  fquares  pf  its  diameter  now 
ufed,  to  that  on  which  the  rays  would  have  fallen  had  it 
been  placed  in  the  focus  of  pencils ;  and  for  the  fame  rea- 
fon  I  now  alfo  placed  a  dark,  green  fmoked  glafs  clofe 
upon  the  former,  with  the  fmoked  fide  towards  the  eye,  that 
the  fmoke  might  likewife  be  protefted  againit  heat  by  a  paf- 
fageof  the  rays  through  two  furfaces  of  coloured  glafs. 

This  pofiti.on  had  moreover  the  advantage  of  leaving  the 
tclefcdpe,  with  its  mirrors  and  glafles,  completely  to  perform, 
its  operation  before  the  application  of  the  darkening  appa- 
ratus;  and  thus  to  prevent  the  injury  which  muft  be  oeca- 
fioned  by  the  interpofitlon  of  the  heterogeneous  colouring 
matter  of  the  glafles  and  of  the  fmoke. 

No.  26.  I  placed  a  deep  blue  glafs  with  a  blueifli  green 
Tihoked  one  upon  it,  as  iii  No.  25,  and  fduiid  the  fun  of  t 
whiter  colour  than  with  the  former  compofuion.  There  was 
no  dlfagreeable  fenfation  of  heat,  though  1  little  warmth 
might  be  felt. 

No.  27.  i  lifed  two  black  glafles,  placed  as  in  No.  25. 
Here  there  was  no  occafion  for  fmoke ;  but  the  fun  ap- 
peared of  a  bright  fcarlet  colour,  and  an  intolerable  fenfatiori 
of  heat  took  place  immediately,.  1  rather  fuf{)e6i  that  thefe 
are  very  deep  red  glaffes,  though  their  outward  appearance  is 
black. 

In  order  to  have  a  more  fure  criterion  of  heat,  I  applied 
Dr.  Wilfon's  thermometer,  No.  2,  to  the  end  of  the  eye- 
piece, where  the  eye  is  generally  placed.  With  No.  25,  it 
rofc  from  34  to  37  degrees;  with  No.  25,  It  rofe  from  35 
to  46;  and  with  No.  27,  it  rofe  very  quickly  from  36  to  95 
degrees.  I  am  pretty  fure  it  would  have  mounted  up  fiill 
higher;  but,  the  fcale  extending  only  to  100,  I  was  not 
willing  to  run  the  rilk  of  breaking  the  thermomet'.T  by  a 
longer  expolure. 

It  remains  now  only  to  be  added,  that  with  No.  25  and 
26  I  have  feen  uncommonly  well;  and  that,  in  a  long  feriea 
«F  very   intereliing  obfervatious  upoti  the  fun,  which  will 
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will  ioon  be  communicated,  the  gladl-s  have  met  with  zif 
accident.  However,  when  the  fun  is  at  a  confiderable  ahi- 
tude,  it  will  be  advifable  to  IcHl^n  the  aperture  a  little,  in 
telefcopes  that  have  fo  much  light  as  riiy  lo-fect  rcfleftor; 
or,  which  will  give  us  more  diUinclnei's,  to  view  the  fun 
earlier  in  the  morning-  and  later  in  the  afternoon ;  for  the 
light,  intercepted  by  the  atniofphere  in  lower  altitudes,  will 
reduce  itrf  brilliancy  much  more  unirornily  than  we  can 
foften  it  by  laying  on  more  foioke  upon  our  darkening 
glafl'cs.  Now,  as  few  inftruments  in  common  ufe  are  fo 
large  as  that  to  which  this  method  of  darkening  has  been 
tidapted,  we  may  hope  that  it  will  be  of  general  utility  ia 
folar  obfcrvations. 
Slou^ih.  near  VVindfcrj 
March  ",  jSoo. 


III.  Account  of  a  Series  of  Experiments,  undertaken  with  tl^ 
View  cf  dccoynpojing  the  Muriatic  Acid.  Bj  Mr.  Wil- 
liam lIliiNRY. 

[ConckKkd  from  Page  21S.] 


A 


GRP2AT  variety  of  fimilar  e::periment3  convinced  me^ 
ihat,  by  eleftrifying  together  the  carbonated  hydrogenous  and 
muriatic  gafes,  not  the  fmallcft  progrefs  was  made  toward* 
the  dccompofition  of  the  latter.  All  that  was  thus  efre6ted 
con  lifted  in  the  dccompofition  of  the  water  of  the  two  gafes 
by  the  carbon  of  the  combuflible  gas ;  and,  when  this  was 
completely  accomplilhed,  no  further  elTecl  enfued  from  con- 
tinuincr  the  ele6lrifation.  The  generation  of  carbonic  acid 
was  proved  bv  the  following  experiment: 

Exper.  14.  To  a  mixture  of  carbonated  hydrogen  and  mii- 
tiatic  gafes,  after  having  received  above  100  fliocks,  a  drop 
of  water  was  admitted,  which  abforbed  the  muriatic  acid. 
The  li([uld  was  then  taken  up  by  blotling-paper;  and  the 
fefiduary  gas,  being  transferred  into  another  tube,  was 
broucfht  into  contncl  with  a  folution  of  pure  barytic  earth. 
The  preci]-)ilation  of  this  iolution  evinced  the  prefence  of  car- 
bonic acid. 

tt  was  dcfirable,  however,  thai  the  etTecls  fliould  be  afccr- 

tainedj 


^xpcrimenis  to  decompofe  the  MUriatlc  Ac'uh         o'^^ 

Gained,  of  electrifying  together  pure  muriatic  acid  and  pure 
carbonated  hydrogenous  gas,  both  pcrfc6lly  free  from  water- 
Now,  from  the  experiments  related  in  the  firft  lection,  it 
appears  highly  probable  that  a  complete  purillcation  from 
moifturc  is  produced,  in  both  gales,  by  the  action  of  the 
eleftric  fluid  j  all  the  water  they  before  contained  being  thus 
decompofed.  In  the  following  experiments,  therefore,  the 
two  gafes  were  feparately  elciSlrified  before  they  were  fub- 
mittcd  to  this  procefs  conjointly. 

Exper.  15.  To  a  portion  of  muriatic  acid,  diminiflird  by 
the  action  of  electricity  from  144  to  I3T  meafures,  27  mca- 
jures  of  carbonated  hydrogenous  gas,  expanded  as  far  as 
poffible,  were  added,  and  200  shocks  palfed  through  the  niix- 
turc.  The  addition  of  permanent  gas  amoimted  to  14  niea- 
furesj  10  of  which  may  be  traced  to  tlie  muriatic  acid,  and. 
were  evolved  by  its  fcparate  eleflrifation,  l"he  remaining 
four  meafures,  which  remain  to  be  accounted  for,  arc  too 
fmall  a  quantity  to  be  afcribed  to  the  decompofition  of  the 
acid. 

Rxpcr.  16.  To  a  quantity  of  carbonated  hydrogenous  ga=, 
which  had  received  40c  fliocks,  and  occupied  the  fpace  of 
212  meafures,  I  added  232  of  muriatic  acid,  through  which 
200  fliocks  had  prcvioufly  been  pafll'd.  The  eleclrifation  of 
the  mixture  was  next  continued  till  800  difcharges  had  taken 
place.  On  examining  the  mixture  of  gafes  during  this  opcr 
ration,  no  change  whatever  took  place ;  and,  after  its  clofe, 
no  more  muriatic  acid  had  difappcared  than  would  have  been 
deficient  after  the  firft  ele6tril"ation ;  nor  was  there  any  fur-* 
ther  production  of  permanent  gas. 

Exper.  17.  The  fame  refult  v^as  obtained  by  electrifying 
together  280  meafures  of  carbonated  hydrogenous  gas,  prc- 
vioufly expanded  by  600  fliocks,  and  114  of  mu.riatic  acid^ 
after  400  fliocks.  The  additional  difeharge,  ihrouoh  this 
mixture,  of  1000  fliocks,  did  not  evince  the  fmalleft  progrefi 
towards  the  decompofition  of  the  muriatic  acid. 

Exper.  r8.  In  the  naturally  moill  ftate  of  thcfe  gaf^s,  it 
follows,  from  the  14th  experiment,  that  carbonic  acid  i? 
produced  by  elccitrifying  them  in  conjunction.  It  appeared 
ty  me  of  fomc  importance  to  afccrtain  whether,  after  a  pre- 
vious 
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vious  dcconipofilion  of  their  nioifturc,  carbonic  acid  would 
continue  to  be  generated.  But  the  electrified  carl)onated  hv« 
tlrogenous  gas  itfelf  contains  carbonic  acid,  which,  unlefs 
removed,  would  render  the  refuli  (jf  the  experhnent  unde- 
cifive.  This  vas  acco!nj)lin!ed  by  pafling  up,  to  a  portion 
of  eleAriflcd  gas,  a  bubble  or  two  of  dry  anundniacal  gas, 
which,  uniting  with  the  carhoiiic  ncid,  would  condenic  any 
portion  of  it  that  might  be  prefent.  The  remainder  was 
transferred  into  another  lube  ;  and  to  tliis  carbonated  hy- 
drogenous gas,  perfe6lly  deprived  both  of  moilture  and  car- 
bonic acid,  niuriaiic  acid  gas,  previouilv  elecftrilied,  \\a3 
added,  and  electrical  ihocks  were  pafled  through  the  mix- 
ture. A  drop  of  water  was  then  admitted;  and  the  refidu- 
ary  gas,  after  having  been  dried,  was  transferred  into  another 
tube.  On  paffing  up  baryiic  water,  not  the  fmalleft  trace  of 
carbonic  acid  could  be  ditcovercd; 

From  the  preceding  experiments,  the  following  conclufions 
tnay  be  deduced  : 

1.  The  muriatic  acid  gas,  in  the  dried  ftate  in  which  it 
can  be  procured,  ftlll  contains  a  portion  of  water.  From  a 
calculation  founded  on  the  experiments  dcfcribed  in  the  firll 
fe6lion,  the  grounds  of  which  arc  too  obvious  to  require 
being  Hated,  it  follows  that  ico  cubical  inches  of  muriatic 
gas,  after  expofure  to  muriat  of  lime,  Uiil  hold  in  combina- 
tion 1.4  grain  of  water. 

2.  When  electrical  fliocks  are  pafled  through  this  gas,  the 
watery  portion  is  dccompofed.  The  hydrogen  of  the  water, 
imiting  with  the  eleftric  matter,  conlVitutcs  hydrogenous  gas^ 
and  the  oxygen  unites  with  the  muriatic  acid ;  which  lall, 
atSlintr  on  the  mercuryj  conipofes  muriat  of  itiercury. 

3.  The  clertric  fluid  fcrves  as  ah  intermedium  in  com- 
bining oxygen  with  murijtic  acid. 

4.  The  really  acid  portion  of  muriatic  gas  does  not  fufiaiu 
any  deeompoiition  by  the  ac^lnon  of  electricity. 

^.  When  eleclric  fliocks  are  pailed  through  a  mixture  of 
i-arbonated  hydrogen  and  muriatic  acid  gaies,  the  water  held 
in  fulution  by  thele  gafes  is  decompofed  by  the  carbon  ot  the 
compound  inflammable  gas ;  and  carbonic  acid  and  liydro- 
geuous  gules  arc  llie  re  fait. 

6.  When' 
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6.  When  all  the  water  of  the  two  gafes  has  been  decom- 
pofed,  no  efl^et^l  enfues  from  contiiuiing  the  eleclrifatioii ;  or, 
if  the  water  of  each  g?.s  hns  been  previouGy  dtftroyed  by  elec- 
trifvina;  them  feparatelv,  no  further  c^'^Q.  eafues  from  elec- 
trifying them  conjointly. 

7.  Since,  tlierefore,  carbon,  thongh  placed' under  the  mod 
favourable  circuniftances  for  abiirailing  from  the  muriatic 
acid,  and  combining  with  its  oxygen,  evinces  no  fuch  tend- 
ency, it  mav  be  inferred,  that,  if  the  nuuiatic  acid  be  an  oxy- 
genated fubltancCj  its  radical  has  a  (Ironger  affinity  for  oxygen 
than  charcoal  pnfledes. 

I'houch  the  firft  impreffions  excited  in  my  mind  by  the 
total  failure  of  the  above  experiments,  in  accompIiOiing  ont 
pf  the  greateft  objects  of  n")odern  chemiftrv,  have  induced  me 
for  fome  linie  to  withhold  them  from  the  fociety,  I  am  fa- 
tistied,  bv  refle6llon,  that  this  communication  is  not  without 
expediency.  The  means  eniploved  in  attempting  the  ana- 
Ivfis  of  the  muriatic  acid,  wcie  fuch  as,  after  mature  delibe- 
ration, appeared  to  me  molt  to  promife  fucccfs ;  and  the  ex- 
periments were  attended  with  a  degree  of  labour,  which  C3i\ 
only  be  eftimated  by  thofe  who  have  been  engaged  iu  f^niilar 
purfuiis;  not  one  third  of  tiiole  which  were  reallv  made 
havinor  been  defcribed  in  the  foregoincr  account  of  them.  It 
imay  fpare,  therefore,  to  others,  a  fruitlefs  application  of  time 
and  trouble,  to  be  made  acquainted  with  what  1  have  done; 
and  the  collateral  fafts,  which  have  prefented  themfelves  in 
the  inquirv,  are  perhaps  not  without  curiofity  or  value. 

From  the  refult  of  thefe  experiment?,  I  apprehend,  all  hope 
muft  be  relinquifhed  of  eflecfiug  the  decompofition  of  the 
muriatic  aeid  in  the  way  <>f  Sngle  elective  affinity.  They 
furnifli  alfo  a  (trong  probability  that  the  balls  of  the  muriatic 
acid  is  fome  unknown  body ;  for  ro  cornbuftible  fubftanre 
with  which  we  are  acquainted  can  retain  oxygen,  when  fuh 
mitted  in  contact  with  charcoal,  to  the  a6tion  of  eleftricit\-, 
or  of  a  high  temperature.  Theanalyfis  of  this  acid  mull,  hi 
future,  be  attempted  with  the  aid  o^  complicated  .iffinities. 
Thus,  in  the  mafterly  experiment  of  Mr.  Tennant,  phof- 
phorus,  which  attracts  oxvgen  lefs  ftrongly  than  charcoal, 
by  the  intermediation  of  lime,  decompofes  thfe  carbonic  acid. 
«  Yet, 
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Yet,  If'd  by  the  analogy  of  this  facl,  its  difcoverer  found  that 
a  finiilar  arlifiCL'  did  not  fucceed  in  decompofing  the  muriatic 
acid.  "^  As  vital  air,"  he  obfcrvcs,  *'  is  attracted  by  a  com- 
pound of  phofphorus  and  calcareous  earth  more  powerfully 
than  by  charcoal,  I  was  defirous  oF  trying  their  efficacy  upon 
thole  acids  which  niay  jrom  analogy  be  fiippofed  to  contain 
vital  air,  but  Vvhich  arc  not  afie*Sled  by  the  application  of 
charcoal.  With  this  intention,  I  made  phofphorus  pals 
through  a  comp/ound  of  marine  acid  and  calcareous  earth, 
and  alfocf  fluor  acid  and  calcareous  earth,  but  without  pro- 
ducing in  either  of  them  any  alteration.  Since  the  ftrong 
attraction  which  thefe  acids  have  for  calcareous  earth  tends 
to  prevent  their  decompolilion,  it  might  be  thought,  that  in 
this  manner  they  were  not  more  dilpofcd  to  part  with  vital 
air  than  by  the  attraction  of  charcoal :  but  this,  however, 
does  not  appear  to  be  the  facl.  I  have  found  that  phof- 
phorus cannot  be  obtained  by  paflinsr  marine  acid  through 
a  compound  of  bones  and  charcoal  v.  hen  red-hot.  The  at- 
traction, therefore,  of  phofphorus  and  lime  for  vital  air  ex- 
ceeds the  attraction  of  chnrcoal  by  a  greater  force  than  that 
^rifing  from  the  attraftion  of  marine  acid  for  lime*." 

By  means  fimilar  to  thole  employed  in  attempting  tlte  ana- 
lyfis  of  the  muriatic  acid,  I  tried  to  cBeO-t  that  of  the  fluoric 
acid.  When  cleftrilied  alone,  in  a  glafs  tube  coated  in|er- 
nally  with  wa)v,  it  fuftained  a  diminution  of  bulk,  and  there 
remained  a  portion  of  hydrngenous  gas.  But  neither  in  this 
mode,  nor  by  fubmilting  it,  mixed  with  carbonated  h\dro- 
genous  gas,  to  the  action  of  cleclricity,  was  anv  proorcrai 
inade  towards  its  analyfis.  Thefe  cxiieriments,  however, 
render  it  prohr.hie,  that  the  fluoric  acid,  like  the  muriatic,  is 
fufcepliijle  of  ftill  further  oxygenation,  in  which  ilate  it  be- 
comes capable  of  aftin^i;  on  mcrcurv.  The  carbonic  acid, 
on  the  contrary,  appears  not  to  admit  K^^'i  two  difierent  degrees 
of  oxygenation.  When  the  ejcClric  lluK-k  lias  been  repeat- 
edly palled  thniugli  a  portion  of  this  acid  gss,  its  bulk  is  cn- 
iarireil,  and  a  peimnneni  gas  is  produced,  which  is  evidently 
a  mixture  uf  oxygenous  and  hydrogenous  gafcs ;  for,  when 
'•   Thilolonbical  Trtnlaaions  Vol.  LXXl.  p.  \\^. 
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ah  electric  fpark  is  pafled  through  the  gas  that  remains  after 
the  a!)forption  of  the  carbonic  acid  by  cauftic  alkali,  it  im- 
rr^.ediately  explodes.  Tliefe  refuUs  even  take  place  on  elec- 
"trifying  carbonic  acid  from  marble,  previoufly  calcined  in  a 
low  red  heat,  to  expel  its  water,  and  then  diftilled  in  an 
earthen  retort  *. 


IV.    Experiments  in   Galvanic   Ele£^ricifj-,    by   MeJJrs, 
Nicholson,  Carlisle,  Ckuickshank,  8cc. 


I 


N  the  fourth  volume  of  tlie  Philofophical  Magazine, 
p.  59,  163,  and  306,  we  laid  before  our  reader's  M.  Volta's 
account  of  the  progrefs  he  had  then  made  in  Galvanifm ;  and 
in  our  rkmib'er  for  May  laft  we  ftated  that  Mr.  Car- 
lifle  had  been  making  fome  experiments  which  were  likely 
lo  lead  to  fome  important  difcovery  in  Galvanic  cleilricity. 
We  fliould  have  then  mentioned,  but  we  knew  not  the  faft, 
that  he  made  them  in  conjunction  with  Mr.  Nicholfon, 
editor  of  a  well  conducted  and  well  known  philofophical 
journal.  When  we  learnt  the  circumftance,  motives  of  de- 
licacy, which  our  read'.TS  muft  approve,  fdrbade  our  attempt- 
ing to  give  any  further  particulars  till  Mr.  Nicholfon  him- 
ielf,  who  had  the  beft  right,  fhould  firft  lay  them  before  thii 
public. 

Since  that  time  Mr.  Nicholfon  has  publi(hed  feveral  cu» 
rioivs  and  important  papers  on  this  fubjeft,  from  which  we 
fludl  now  fclect  a  few  particulars  for  the  information  of  our 
readers';  referring  thofe  who  may  V\ifli  for  a  fuller  account, 
to  Mr.  Nicholfon's  journal. 

The  general  apparatus  we  need  not  particularly  to  defcribcj 
having  in  the  prefent  number  given  a  tranflatioH  of  M.  Vol- 
ta's pajier  which  appeared  in  the  fecond  part  of  the  Philo- 
ophical  Tranfattions  for  the  prefent  year,  juft  publidicd. 

'*  Mcflleurs  I.nndiiani  and  Van  Marum  {A)i.  tie  Chcr.il^^  Tome  1 1, 
p.  ^70.)  obtained  only  hydrngcnoas  gas  by  elc£trif)ing  the  cnrbnnic  ecld 
gas.  But  tlie  conductor  of  their  apparatus  was  an  iron  one  ;  which  Rnetal 
Kvoold  combine  with  the  oxygen  ot  the  water,  and  prevent  it  from  appear- 
ing in  a  gafcous  ftatc.     in  mv  txpt rimcnts  the  c^ududturi  were  of  plat  na. 
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Mr.  Anlhony  Carlifle,  having  been  favoured  wiih  a  p-rufal 
of  this  paper  by  the  very  refpeaable  Prclident  of  the  Koyal 
Society,  the  Right  Hon.  Sir  Jofeph  Banks,  Bart,  foon  after, 
in  conjunaion  with  Mr.  Nicholfon,  began  to  repeat  the  ex- 
periments of  M.  Voha,  and  obtained  fnnilar  refuUs.  Very 
early  in  this  courfc,  the  cnnta6ls  being  made  fure  by  placing 
a  drop  of  water  upon  the  upper  plate  of  the  pile,  Mr.  Car- 
hde  obfervcd  a  difengagemcnt  of  gas  round  the  conduaing 
wire.  This  gas,  though  minute  in  quantity,  feemed  to  Mr. 
Nicholfon  to  have  the  fmell  of  hvdroeen'when  the  wire  of 
communication  was  itcel.  This,  with^ome  other  faas,  led 
him  to  propofc  to  break  the  circuit  by  the  fubftitution  of  a 
tube  of  water  between  two  wires.  Accordinrrly,  a  brafs  wire 
through  each  of  two  corks  was  infcrted  at  the  oppofite  ends 
of  a  glafs  tube  about  half  an  inch  in  diameter,  filled  between 
the  corks  with  water:  the  diftaiice  between  the  points  of  the 
wires  in  the  water,  was  about  an  inch  and  three  quarters. 

"This  compound  difcharger  was  applied  fo  that  (he  external 
ends  of  its  wire  were  in  contaa  with  the  two  extreme  plates 
of  a  pile  of  thirty-fix  half  crowns  with  the  corrcfpondent 
pieces  of  zinc  and  paflcboard.     A  fine  ftream  of  minute  bub- 
bles immediately  began  to  flow  from  the  point  of  the  lower 
Wire  in  the  tube,  which  communicated  with  the  filver,  and 
the  oppofite  point  of  the  upper  wire  became  tarniftied,  firlt 
deep  orange,  and  then  black.     On  reverfing  the  tube,  the 
gas  came  from  the  other  point,  which  was  now  loweft,  while 
the  upper,  in  its  turn,  became  tarniflied  and  black.     Re- 
verfing the  tube  again,  the  phenomena  atrain  changed  their 
order.     In  this  (late  the  whole  was  left^for  two  hours  and 
a  half.     The  upper  wire  gradually  emitted  whitiOi   filmy 
clouds,  which,  towards  the  end  of  the  procefs,  became  of  a 
pea-green  colour,  and  hung  in  perpendicular  threads  from 
the  extreme  half  inch  of  the  wire,  the  water  being  rendered 
fcmi-opaque  by  what  fell  oft',  and  in  a  great  part  lay,  of  a 
pale  green,  on  the  lower  furface  of  the  tube,  which, 'in  this 
difpofition  of  the  apparatus,  was  inclined  about  forty  degrees 
to  the  horizon.    The  lower  wire,   three  quarters  of 'an    inch 
long,  conftanlly  emitted  gas,  except  when  another  circuit,  or 
complete  wire,  was  applied  to  the  apparatus  j  during  which 
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time  the  emilfion  of  gas  was  fufpeudecl.  When  this  lad 
nienlionecl  wire  was  removed,  the  gas  reappeared  as  before, 
not  inllantly,  but  after  the  lapfe  of  four  beats  of  a  half  fecond 
clock  landing  in  the  room.  The  produ£t  of  gas,  during  the 
whole  two  hours  and  a  half,  was  two-thirtieths  of  a  cubic 
inch.  It  was  then  mixed  with  an  equal  quantity  of  common 
air,  and  exploded  by  the  application  of  a  lighted  waxed  thread." 

To  have  reverfed  the  tube  would  have  anfwered  the  fame 
purpofe,  but  they  chofe  to  do  this,  '•  and  found  that,  when 
the  zinc  was  at  the  bottom,  its  efietts  were  reverfed ;  that  is 
to  fay,  the  gas  ftiil  came  from  the  wire  communicating  with 
the  filver,"  &c. 

Meflfrs.  Carlille  and  Nicholfon  were  "  lod,  by  reafonr- 
ing  on  the  firll  appearance  of  hydrogen,  to  expert  a  decom- 
pofition  of  water ;  but  it  was  with  no  little  furprife  that  they 
found  the  hydrogen  extricated  at  the  contact  with  one  wire, 
while  the  oxygen  fixed  itfelf  in  combination  with  the  other 
%vire  at  the  diftance  of  almoft  two  inches.  As  the  dillance 
between  the  wires  formed  a  ftriking  feature  in  this  refult,  it 
became  defirable  to  afcertain  whether  it  would  take  place  to 
greater  diftances.  When  a  tube  three  quarters  of  an  inch 
in  diameter,  and  ihirty-fix  inches  long,  was  made  ufe  of,  the 
effeft  failed,  though  the  very  fame  wires,  inferted  intoa  fljorter 
tube,  operated  very  brilkly." 

The  experiment  being  tried  with  tinclure  of  litmus  ia 
place  of  water,  and  the  oxydating  wire,  namely,  from  the 
zinc  fide,  being  lowed  in  the  tube,  it  changed  the  tin6lure 
red  in  about  ten  minutes  as  high  as  the  upper  extremity  of 
the  wire.  The  other  portion  remained  blue.  Hence  it  feems 
eiiher  an  acid  was  formed,  or  that  a  portion  of  the  oxvgea 
combined  with  the  litmus,  fo  as  to  produce  the  elTeiSl  of  an 
acid. 

"  It  may  be  here  offered  as  a  general  remark,  that  the 
eleilric  pile  with  card,  or  with  woollen  cloth,  continues  in 
order  for  about  two  days,  or  fcprcely  three  ;  that,  from  a  fcries 
of  glades  fet  up  b-y  Mr.  Carlille,  as  well  as  from  the  pile  it- 
felf, it  appears  that  the  fame  piocefs  of  decompofition  of 
water  is  carried  on  between  each  pair  of  plaic:?,  the  zinc 
J&ping  oxyded  on  the  wet  face,  and  hvd^iogrn  given  out;   that 
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the  common  fait  is  decompofed,  and  exhibits  an  efflorefcencQ 
of  foda  round  the  edges  of  the  pile,  extruded,  moft  probablyj 
by  the  hydrogen:  and  that,  on  account  of  the  corrofion  of 
the  faces  of  the  zinc,  it  is  neceflary  to  renew  theni  previoufly. 
to  each  couOruclion  of  the  pile.  This  may  be  done  by 
fcraping  or  grinding." 

By  feveral  accurate  and  well  conduced  experiments,  Mr. 
Nicholfon  afcertained  that  the  electricity  of  the  zinc  was 
plus,  and  that  of  the  filver  minus,  which  ever  of  them  were 
at  the  top  of  the  pile.  The  eleftric  fpark  was  even  rendered 
\nfible;  fo  that  there  can  be  no  doubt  of  the  identity  of  the 
elci^tric  and  Galvanic  fluid. 

The  decompofition  of  water,  and  oxydation  of  metallic 
wire,  fucgefted  other  experiments.  Two  fmall  wires  of  pla- 
lina  were  inferted,  as  before,  in  a  (hort  tube.  When  the 
conne6lion  with  the  pile  was  formed,  the  wire  frofn  the 
filver  gave  a  plentiful  ftreani  of  gas,  dqd  that  from  the  zinc  4 
fmaller  one.  In  four  hours,  neither  turbidncfs,  oxydation, 
nor  tarnifli  appeared.  The  larger  flream  was  natiwally  fup- 
pofed  to  be  hydrogen,  the  fmaller  ox>^cn. 

With  thick  gold  leaf  inflead  of  plaiina,  the  rcfult  was  the 
fame,  only  the  extremity  of  the  flip  conneclet}  with  the  zinc 
ycquired  a  coppery  or  purplifli  tinge. 

A  brafs  wire  was  fubftituted  for  one  of  the  flips  of  gold. 
When  the  former  was  joined  to  the  filver  end,  the  two 
{Ireams  were  extricated  as  before ;  but  when  joined  to  the 
zinc,  it  became  o.xvded,  as  when  both  the  wires  were  ot 
brafs. 

The  fimple  decompofition  of  water  by  platina  wires,  with- 
out oxydation,  o!fered  a  means  of  obtaining  the  gafes  fepa- 
rate  from  each  other.  This  was  tried  with  a  pile  of  fixtv- 
eight  fi-'ts.  A  wire  from  each  end  of  the  pile  pafled  under 
feparate  phla-ls  full  of  waier  inverted  in  a  faucer  of  water. 
"  A  cloud  of  g;-i6  arofc  from  each  wire,  but  moft  from  the 
filver  or  njinur;  fide.  Bubbles  were  extricated  from  all  parts 
of  the  water,  and  adhered  to  the  whole  internal  furface  of 
the  vefTels.  The  procefs  was  continued  for  thirteen  hours, 
alter  which  the  wires-were  difengngcd,  and  the  gafes  decanted 
into  fcf-aratc  bottles.     On  meal'uring  the  quantities,  which 
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was  done  by  weighing  the  bott'es,  it  was  found  that  the 
quantities  of  water  difplaccd  by  the  gafes  were,  refpccSlively, 
yz  grains  by  the  gas  from  the  zinc  fide,  and  143  grains  by 
the  gas  from  the  filver  fide ;  fo  that  the  whole  vokime  of  gas 
was  1. 17  cubic  inches,  or  near  an  inch  and  a  quarter.  Thcfe 
are  nearly  the  proportions  in  bulk  of  what  are'ftated  to  be 
the  component  parts  of  water.  The  gas  from  the  zinc  fide, 
bcini>;  tried  with  one  meafure  of  nitrous  sas,  contra£ted  to 
1.25,  and  did  not  contra6l  more  by  the  addition  of  another 
nieafure;  the  gas  frqm  the  filver  lide,  by  the  fame  treatment, 
contracted  to  i.6.  The  air  of  the  room,  on  trial,  contrailed 
to  1.28.  From  the  fmaHnefs  of  the  quantity,  no  attempt 
was  made  lo  detonate  the  air  from  the  zinc  fide  ;  but  a  por- 
tion of  that  from  the  fihxr  fide,  being  mixed  with  one-tliird 
of  atmofpheric  air,  gavea  loud  detonation. 

"  Upon  the  above  it  may  be  remarked,  that  it  docs  not 
fecm  probable  tluit  oxygen  was  afibrdcd  by  both  wires, but  that 
they  were  mixed  by  the  circumftances  of  the  experimeiit." 

Mr.  Cruicklhank,  of  Woolwich,  "a! fo  made  Ibme  intereft- 
^ng  experiments  on  this  lubject.  He  employed  plates  of 
zinc  and  fijver  about  1.6  inches  fquare;  and  the  number  of 
each  varied  from  40  to  ico.  according  to  the  power  required. 
He  ufed  filver  wire  both  from  the  zinc  and  lilver  plate  in  his 
firft  experiments;  but  to  diltinguilh  the  ends  of  the  pile,  that 
wire  only  is  called  the  filver  wire,  which  was  coniiec^ed  with 
the  filver  plate :  the  other  wire  he  calls  (to  fave  circumlocu- 
tion) the  zinc  wire.  Thefa  wires  were  pa'dl-d  through  corks 
fitted  into  a  glafs  tube  filled  with  water,  and  one  of  the  corks 
made  perfeC-tK'  tight  by  means  of  cement.  "  The  tube  uas 
-then  placi'd  upright  in  a  cup  containing  wiiler,  with  the  un- 
cemented  end  dovvnwards.  'Asfoou  as  the  communication 
was  made  bitwcen  the  extremities,  of  the  pile  by  the  wires, 
a  quLintity  of  hnall  air  bubbles  began  to  afccnd  from  the  end 
of  the  wire  conae(>l:ed  witji  the  filver,  as  obisrved  by  JVIelfrs. 
Nicholfon  and  Carlifle;  but  a  white  cloud  at  the  lame  time 
made  its  appearance  at  the  one  proceeding  from  the  zinc,  or 
the  zinc  wire.  This  cloud  gradually  increafed,  and  cifi'umed 
a  darker  colour,  and  at  lai'i  it  became  purple,  or  even  black, 
^  very  feu    air  bubbles  were   hkewife  collcc-led   upon  and 
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afcenced  from  this  wire ;  but  when  the  machine  was  in  full 
force,  a  confiderable  ftream  could  be  obferved. 

"  The  gas  was  collefted,  and  found  to  be  a  mixture  of  hy- 
drogen and  oxygen,  in  the  proportion  of  throe  parts  of  the 
former  to  one  of  the  latter.  No  great  dependence,  however, 
was  placed  upon  this  in  point  of  accuracy.  The  zinc  wire 
was  found  to  be  much  corroded,  and  looked  as  if  a  confider- 
able portion  of  it  had  been  diflblved.  As  the  cloud  which 
was  formed  around  this  wire  became  purple  on  expofure  to 
the  light,  Mr.  Cruickihank  fufpefted  it  might  be  luna  cor- 
nea, or  muriat  of  filver  proceeding  from  the  filver,  which 
had  been  fomehow  diflblved,  and  afterwards  precipitated  in 
this  ftate,  by  the  muriatic  falts  in  the  common  water." 

Diftilled  water,  to  which  a  I'ttle  tin6lure  of  litmus  was 
added,  was  next  employed  in  t!'e  tuoe.  Gas  arofe  from  both 
wires,  bat  in  greateft  quantity  from  the  filver  wire.  In  a 
fliort  time,  the  whole  tiuid  below  the  point  of  the  zinc  wire 
became  red,  and  the  fluid  above  the  filver  wire  looked  of  a 
uleepcr  blue  than  before,  the  flight  tinge  of  purple  being  dc- 
ftroyed. 

Diftilled  water,  tinged  with  Brazil  wood,  foon  became  of 
as  deep  a  purple  as  could  be  produced  by  ammonia,  while 
the  portion  of  the  fluid  round  the  zinc  wire  became  very 
pale.  From  thefe  experiments  it  appears  to  Mr.  Cruick- 
fliank,  that  an  acid,  probably  the  nitrous,  is  produced  at  the 
wire  conne<Sled  with  the  zinc,  and  an  alkali,  probably  am- 
monia, at  that  conne6led  with  the  filver,  end  of  the  pile. 

When  lime-water  was  employed,  the  wire  was  likewife 
aeled  upon,  but  in  a  lefs  degree.  The  cloud  at  firft  had  an 
olive  colour,  exa^liy  rcfiMr.bling  the  precipitate  of  filver  by 
lime  water. 

In  thefe  experiments  the  quantity  of  filver  diflTolved  was 
confiderable,  and,  where  water  was  employed,  a  portion  of 
it  remained  in  folution,  which  was  proved  by  adding  muri- 
atic acid.  More  would  probablv  have  been  fufpcnded,  but 
that  an  evident  precipitation  near  ihe  upper  extrt^mitv  of  the 
zinc  wire,  was  occafioned  by  the  alkali  generated  bv  the 
procefs. 

As  hydrogen  gas,  when  heated,  or  in  its  nafccnt  ftate, 
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reduces  metallic  oxyds,  Mr.  Cruickfhank  filled  the  glafs  tube 
with  a  folution  of  acetite  of  lead  to  feparate  the  hvdrocea 
trom  the  oxygen,  and  thus  obtain  the  latter  pure.  An 
excefs  of  acid  was  added  to  the  acetite  to  take  up  the  alkali  • 
in  a  mmute  or  two  after  the  communication  was  made,  fomJ 
ftne  metallic  needles,  which  afterwards  alTumed  the  form  of  a 
teather,  or  rather  that  of  the  cryflals  of  ammonia,  were  per- 
ccivable  at  the  end  of  the  filver  wire.  The  lead  was  in  its 
metalhc  flatc. 

Solutions  of  fulphat  of  copper  and  nitrat  of  filver,  were 
tried  in  the  f^imc  way,  and  with  fimilar  rcfults.  The  metal. 
Were  revived. 

^ory  ht.Ie  fulphunc  acd,  were  employed  in  tl,e  tube,  metallic 
lilverwasprecp.tated  by  the  filver  wire,  the  acid  emploved 
preventing  the  alkali  front  precipitating  the  lilver  diflbl'ed  by 
the  generated  ac,d;  in  confequence  of  which,  when  a  fuffil 

do«n  by  the  filver  w,re  n,  its  metallic  form 

Munat  of  amntonia  in  folution  being  tried,  a  little  jaj 
wa.d,fengaged  from  the  filver  wire:  an  incr„ftatio„  of  lun^ 
.ornea  was  formed  round  the  .inc  wire.     The  liquor  re- 
mammg  a  ter  the  experiment,  fmelled  ftrongly  of  ammonia 
Cotnmon  fait  was  deeompofed  alfo.     Indeed.'when  a  Z'- 
on  of  munat  of  foda  or  of  ammonia  is  entployed  ,o  moiftea 
the  papers  m  the  p,le,  the  fait  is  always  decomnofrd. 
N.trat  of  magnefia  was  deeompofed  by  the  fame  means 
In    ome  after  experiments  gold  wires  wqre  tried,  and  the 
quanttty  of  oxygen  gas  obtained  was  much  greater  than  when 
lilvcr  wires  were  employed. 

Two  gold  wires  were  paffed  through  a  cork  loofelv  intro- 

v^  c  •"; :' rT:"  °'  ^  "■'"-°"""  •''-■  ■■"^'i  -"^ "  ::= 

nd   of  th?  '""  ""'""=''  "'"  P"'^  ^^^''  'he  exterior 

w  V      ll  f       T  "■".'  'T'^"^  "'"'  "'e  pile  in  the  ufual 
way.     In  four  hours  the  phial  was  filled  with  gas  eurieateJ 
^om  the  wires,  efpeeially  the  one  eonneaed  wf  h  .h^^    ^ 
One  meafure  of  the  gas  mixed  with  two  of  nitron!  '7  a 

iminution  of  one  meafure  took  place:  the  refidu  „f    'n!' 
uuied  nitrous  ga.  mi.ed  with  hydrogen.    Four  nieaW. 
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exploded  by  the  cledlric  fpark  over  mercury,  difappeared,  ex^ 
ccpt  about  -f'-j  of  a  nicafurc,  which  appeared  to  be  azot. 

Two  gold  wires  were  paflcd  through  corks,  fecured  by 
cement  in  the  ends  of  a  glafs  tube,  about  lo  inches  long, 
bent  into  the  form  of  the  letter  V  ;  they  reached  to  within 
an  inch  of  each  other,  at  the  ailsrle,  in  which  tliere  was  a 
hole  about  one-tenth  of  aii  inch  in  diamtter.  The  tube  was 
then  filled  with  didilled  v;ater,  and  the  opening  at  the  angle 
being  Ihut  with  the  finger  to  keep  in  the  water,  it  was  thus 
placed  in  a  cup  of  water  with  the  ancle  down\'i'ards.  The 
extremities  of  the  wires  being  then  joined  to  thofe  of  the 
pile,  gas  was  difengaged  from  both,  but  mod:  from  that 
connciled  with  the  fijver ;  the  gafes  were  thus  kept  dif- 
tin6l.  One  mcafure  of  the  gas  from  the  filver  end,  mixed 
with  one  of  nitrous  gas,  gave  red  fumes,  a  diminution  of 
one-third  of  a  meafure,  and  a  refiduum  confiding  of  nitrous 
and  hydrogen  gas.  Two  mcafurcs  with  one  of  oXygcn  being 
fexploded  over  mercury  difappeared,  except  about  one-fifih 
of  a  meafure,  which  bv  the  nitrous  tefl  appeared  lo  be 
chiefly  oxvgen.  A  denfc  w'hitc  vapour  tvas  perceived  over 
the  mercury  for  fome  time  after  the  explofion.  One  mea- 
fure of  the  gas  from  the  zinc  end,  bciilg  mixed  with  two  of 
nitrous  gas,  the  whole  nearly  difappeared:  another  meafure 
of  the  latter  being  added,  the  total  diminution  was  nearly 
three  mcafurcs. 

With  •  piatini  wires  JNIr.  Cruickfliank  obtained  almofl 
fimilar  rcfults.  The  one  connefted  with  the  zinc  end  be- 
Came  tarhiflicd  j  the  fame  thing  happened  when  gold  wires 
<\'ere  ufed. 

A  foluiioii  of  cfyflallized  muriat  of  lime,  ihclofed  in  . 
tube  in  the  common  manner,  and  gold  wires  being  em- 
ployed, the  one  from  the  filver  gave  little  gas,  but  that  from 
the  zinc  a  confiderablc  i|uantity,  and  the  fluid  furrounding 
it  affvuned  a  fine  yellow  colour,  a  folutloh  of  the  goW  having 
been  efleSed.  After  a  tim^  fome  jjas  came  from  the  firft 
wire,  but  there  was  no  precipitation  of  lim^.  When  the 
tube  was  opened,  the  fluid  fmellcd  of  aqua  regia,  or  thft 
Dxv-muriatic  acid.  When  piatini  iviii'S  were  employed  in.^ 
place  oi  gold,  llic  fniell  oi  nilro-murialic  acid  was  foon  ob- 
8  fervabU''^ 
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fervabic,  but  no  Ibliition  of  the  platina.  W  hen  the  tube 
was  ^"llcd  witb  a  folution  of  niuriat  of  foda,  a  nitro-iuu- 
riatic  acid  was  likcwife  produced. 

Mr.  Cruickfliank  from  thefc  experiments  draws  the  fol- 
lowing concluiions : 

"  I.  That  liydrogen  gas,  mixed  with  a  very  fmall  pro- 
portion of  oxvgcn  and  ammonia,  is  fomehow  difengaged  at 
the  wire  councL^ted  with  the  lilvcr  extremitv  of  the  machine; 
and  that  this  effect  is  equally  produced,  whatever  the  nature 
of  the  metallic  wire  may  be,  provided  the  fluid  operated  upon 
be  pure  water. 

*'  2.  That  where  metallic  folutions  arc  employed  inftead 
of  water,  the  fame  wire  which  feparates  the  hydrogen  re- 
vives the  metallic  calx,  and  depofits  it  at  the  extremitv  of 
the  wire  in  its  pure  metallic  Itate;  in  this  cafe  no  hvdrogen 
gas  is  difengaged.  The  wire  emploved  for  this  purpofe  may 
be  of  anv  metal. 

"  3.  That  of  the  earthv  folutions,  thofe  of  magnefia  and 
argill  only  are  decompofed  by  the  (ilver  wire;  a  circumllance 
which  ftrongly  favours  the  production  of  anmionia. 

"  4.  That  when  the  wire  conne61cd  with  the  zinc  extre- 
mitv of  the  pile  confills  either  of  gold  or  platina,  a  quantity 
of  oxvgcn  gas,  mixed  with  a  little  azot  and  nitrous  acid,  is 
difengaged  ;  and  the  quantity  of  gas  thus  obtained  is  a  little 
belter  than  one-third  of  the  hydrogen  gas  feparated  by  the 
filver  wire  at  the  fame  time. 

'•  5.  'I'hat  when  the  wireoonneftcd  with  the  zinc  is  filver, 
or  anv  of  the  Imi'/erfect  metals,  a  fmall  portion  of  the  oxy- 
genous gas  is  likewife  given  out,  but  tlie  wire  ilfelfis  either 
oxvdated  or  dilfolvedjOr  partly  oxydated  and  partly  diifolved  : 
indeed,  the  etfecf  in  this  cafe,  produced  upon  the  metal,  is  very 
fimilar  to  tl»at  of  the  concentrated  nitrous  acid,  where  a  great 
deal  of  the  metal  is  oxvdated,  and  but  a  fmall  quantity  held 
in  iolulion*. 

*  Tlio  gic;it  I'.iftlrcnce  in  the  tffcft  producefl  by  this  influence  on  gold 
and  fiivcr,  which  have  ajwjys  been  confKlercd  as  equally  difficult  to 
oxyJ.ite,  can  only  be  cxpl.iincci  on  tb.e  rupporuion,  th.u  nitrous  acid  is  ge- 
nerated; for  tljii  ncid,  it  is  well  known,  afts  powerfully  on  filvcr,  but  has 
no  ;i6t)oa  whatever  on  ;;uld.     The  fame  obfc.vatioo  a[»piics.  to  platina. 

?-.VoL.  VU.  Y  V  "6.  That 
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**  6.  That  when  the  gafes,  obtained  by  gold  or  platina 
wires,  are  collected  together  and  exploded  over  mercury, 
the  whole  nearly  difappears  and  forms  water,  with  pro- 
bably a  little  nitrous  acid,  for  there  was  always  a  thick 
white  vapour  perceived  for  fome  time  after  the  cxplofion. 
The  refiduarygas  in  this  cafe  appeared  to  be  azot." 

Acid  folutions  of  metals  having  been  decompofed,  Mr. 
Cruifkfhank  tried  their  folution  in  alkalies.  Pure  ammonia 
was  added  to  a  dilute  folution  of  nitrat  of  filver,  till  the  mixture 
fmelled  ftrongly  of  the  former.  Being  put  into  a  tube  in  the 
iifual  way,  with  filver  wires,  and  thecounnunication  made,  a 
rapid  production  of  gas  took  place  from  the  filver  end,  but 
liardlv  any  from  the  zinc.  Grayifh  flaflies  of  metallic  filver 
«ere  feparated  from  the  filver  wire,  and  on  the  zinc  wire  a 
dark  gray  fubftance  was  depofited,  which,  on  afterwards 
endeavouring  to  fcrape  it  off  with  the  finger,  exploded, 
though  ftill  moift.  The  wire  was  corroded  and  full  of  holes. 
The  fulminating  filver  of  Berthollet  had  in  fact  been  pro- 
duced in  this  experiment. 

When  pure  ammonia  was  introduced  into  the  tube 
in  place  of  the  folution  of  the  nitrat  of  filver,  the  re- 
fult  was  the  fame— the  filver  wire  from  the  zinc  being 
corroded,  &>c.  was  taken  up  by  the  alkali,  and  afterwards 
depofited  inits  metaJUic  form  by  the  other  wire.  'J'o  the  fir(l 
adhered  foirie  of  the-fulminating  filver,  and  a  portion  was 
alfo  depofited  from  the  fluid,  after  ftanding  fome  time. 

From  pure  anmionia,  with  copper  wires,  a  quantity  of 
very  pure  metal  was  precipitated — from  an  ammoniacal  fo- 
lution of  copper  the  fame  pure  metallic  precipitate.  From 
thefe  experiments  Mr.  Cruickfliank  remarks,  that  it  appears 
that  the  Galvanic  influence  might  be  employed  with  fuccef* 
in  the  analyfis  of  minerals. 

Pure  ammonia  being  introduced  into  a  bottle,  and  in- 
verted over  the  fimie  fluid,  with  a  cork  and  two  wires,  33 
before  defcribed,  (the  wire  conne^^^ed  with  tlie  zinc  being 
platina  and  the  other  filver),  a  rapid  decompofition  of  the 
alkali  was  cffeAed.  Two  ounce  meafures  of  gas  being  col- 
lefted  and  examim'd,  was  found  to  confift  of  15  parts  of 
hydrogen  gas,  13  of  azotic,  and  two  nearly  of  oxygen  gas. 
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The  nitrous  acid  feemed  to  be  little  or  not  at  all  a£led  upon 
by  the  Galvanic  influence,  from  which  Mr.  Cruickfhank  in- 
fers that  it  is  fo  perfe6l  a  conduftor  of  the  fluid  as  to  tranfmil 
it  like  metals,  without  experiencing  any  change ;  and  this 
he  thinks  may  poflliblv  be  owing  to  the  great  proportion  of 
oxygen,  which  enters  into  its  compofition,  having  before  re- 
marked that  all  fluids,  containing  little  or  no  oxygen,  are 
non -conductors,   or  nearly  fo. 

The  corroded  matter  generated  at  the  wire  connefted  with 
the  zinc  are  not,  Mr.  Cruickftiank  obferves,  pureoxydes; 
and  it  follows  that  an  acid,  as  before  mentioned,  and  probably 
the  nitrous,  is  produced;  for  all  the  green  oxyds  of  copper 
contain  an  acid  of  fome  kind  or  other,  the  pure  oxyds  of 
that  metal  being  either  dark  red  or  deep  brown. 

Mr.  Nicholfon's  Journal  alfo  contains  fome  interefting  ex- 
periments on  this  fubjeft  made  by  Mr.  Davy,  of  Brillol,  which 
gave  refults  that  almoft  all  admit  of  the  fame  inferences  that 
have  been  made  by  MeflTrs.  Nicholfon,  Carlifle,  and  Cruick- 
ihank.  He  made  an  ingenious  diverfity  in  the  circuit. 
Tubes  filled  with  diflilled  water,  and  furnifhed  with  gold 
wires  conne«^ed  with  the  pile,  were  inverted  in  different 
glafl'es,  and  the  communication  between  them  formed  by 
mufcular  fibre ;  the  gafes  were  given  off  in  great  quantity, 
and  from  feveral  experiments  pure  oxygen  and  pure  hydro- 
gen were  feparately  obtained,  nearly  in  the  proportions  re- 
quired to  form  water. 

Some  ingenious  experiments  have  alfo  been  made  by  Mr. 
Henry,  of  Manchefter,  an^  by  Lieut,  Col.  Henry  Haldane; 
for  an  account  of  which  we  mult  refer  our  readers  to  the 
Philofophical  Journal. 


V.  Letter  from  Henry  Moves,  M.D.  to  Maxwell 
Garth  SHORE,  M.D.  containing  an  Account  of  fome 
interefting  Experiments  in  Galvanic  Ele^iricitjy .  CommU" 
nicatid  hy  Dr.  Garth SHORE. 

DEAR     SIR,  Pittenwcem,  FifcOiire,   Aug.  15,  iSoo. 


H 


AVING  once  more  returned  to  my  fummer  refidence, 
where  folitude  increafes  the  attra^lions  of  fcience,  I  fhall 

Y  y  %  now 
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now  fulfil  mv  proniife  of  writing  to  vou  ;  and  having  notlnng 
better  at  prefent  to  communicate,  requed  your  acceptance  of 
the  following  faAs,  refults  of  fome  experiments,  which,  with 
the  aid  of  Mr.  Nicol,  I  have  lately  made  in  my  Icifure  hours. 

ift^  When  72  fquare  pieces  of  copper,  72  of  zinr.,  and  71 
of  mbiftened  paftcboard,  each  containing  four  fquare  inches, 
and  not  exceeding  in  thicknefs  i-i6th  of  an  inch,  were 
formed  into  a  column  hv  being  applied  to  each  other  in  the 
Galvanic  feries,  vi^.  zinc,  copper,  pafteboard — zinc,  copper, 
paftehoard,  Sec.  Sec,  the  column,  though  entirely  cnmpofcd 
of  oxydable  materials,  difcoveied  a  ftrong  Galvanic  power. 
When  the  bottom  of  the  column  was  touched  with  one 
hand,  and  the  top  at  the  fame  time  with  the  other,  both 
hands  being  wet  with  brine,  a  (liock  was  felt  fully  as  (Irong 
as  that  which  was  given  by  an  electrical  jar  having  80 
fquare  inches  of  coated  furface.  Hence  it  appears  that  filver, 
or  a  non-oxvdable  metal,  is  by  no  means  cfl'ential  to  the 
excitation  of  the  (jalvanic  power  ;  and  indeed  1  apprehend 
that  a  Galvanic  column,  confifting  of  copper,  zinc,  and 
paficboard,  will  be  found  as  powerful  as  an  equal  column 
confifiinfr  of  filver,  zinc,  and  pafteboard.  The  above  column, 
confifting  of  copper,  zinc,  and  pafteboard,  retained  il?  p«)wer 
Avith  little  diminution  during  a  period  of  36  hours. 

2nd,  When  pieces  of  copper,  zinc,  and  moiitened  alnmine 
were  formed  into  a  column  by  being  applied  to  each  other  in 
the  Galv.Tuic  feries,  I'iz.  zinc,  copper,  alnmine,  ^-c.  the 
colunm  gave  fhocks  remarkably  ftrongcr  than  thofe  it  would 
have  civen  had  pafteboard  been  ufed.  Hence  a  feries  of 
curious  exjX'rinients  fpontaneoufly  prefent  themfelves,  de- 
manding to  be  tried.  Hence  a  probability  that  the  (ialvanio 
power  may  fonic^imes  occur  among  the  ftrata  of  the  earth; 
and  hence  a  new  theory  of  earthquakes  will  in  all  probal)iliiy 
ere  long  appear. 

3rd,  When  the  alnmine  in  the  Galvanic  column  was 
jnoiHened  with  brine,  inftead  of  water,  the  furface  of  the 
column  became,  in  the  courfe  of  three  or  four  davs,  covered 
with  a  copious  white  effloi»efcence,  which  when  collc(5led  and 
examined  proved  to  he  f(»da  nearly  laturated  with  carbonic 
acid.     A  like  etriorefeence  was  found  in   a  column,  in  the 
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Conflru6^1on  of  which  no  alumine  was  ured.  The  cohimn 
con(i(tfd  of  copper  and  >cinc,  llratificd  with  paper  nioiltencd 
with  brine,  and  furniOied,  you  perceive,  a  plealing  proba- 
bihty  that  tlic  Galvanic  ai^lion  of  the  metallic  fubftanccs  may 
one  dav  conduce  to  the  arts  of  utility;  it  being  capable  of 
turnifliing,  when  duly  employed,  genuine  foda  from  the  fait 
of  the  fea, 

4th,  When  the  Galvanic  influence  was  tranfmitted,  bv 
means  of  two  brafs  wires,  through  an  aqueous  folution  of  the 
carbonat  of  potadi,  both  were  corroded  where  they  touched 
the  folution,  and  both  produced  or  extricated  gas.  The  wire, 
however,  which  came  from  the  copper,  was  manifefily  iefs 
corroded  than  the  other,  though  it  yielded  the  largeft  pro- 
portion of  gas  ;  and  the  phaenomena  were  not  percqjJtibly 
changed  by  fubftituting  lime  in  place  of  the  alkali. 

Both  the  wires  alfo  gave  gas  when  thev  were  properlv  im- 
merfed  in  fome  other  fluids ;  but  \\  hen  inferted  in  the  Icffs 
of  an  inverted  glafs  fvphon,  which  had  been  previoufly  filled 
with  diftilled  water,  the  mode  of  tlieir  action  was  feemingly 
changed  :  one  was  corroded  without  giving  gas,  whilll  the 
other  gave  gas  without  being  corroded  ;  and  thefe  phaetio- 
mena  were  not  interrupted  bv  filling  the  bend  of  the  fvphon 
with  mercurv.  One  of  the  wires  was  conftantlv  corroded 
without  giving  gas,  and  the  other  gave  gas  without  beino^ 
corroded,  whether  the  interval  between  their  extremities  wai 
filled  with  pure  water  alone,  or  partlv  with  water  and  partly 
with  mercury.  The  mercury  however  muft  have  wholly 
precluded  the  tranfmiffion  of  oxygen  from  wire  to  wire.  It 
feems  impoflible  for  oxvgen,  in  anv  condition,  lirft  to  defcend 
and  then  to  afcend  through  a  cr)lumn  of  a  fluid  full  (en  thou- 
fand  times  heavier  than  the  air  at  the  level  of  the  ocean. 
Nothing,  cxci'pt  the  Galvanic  influence,  appears  to  have 
paflcd  from  wire  to  wire  either  without  or  within  the  fv- 
phon ;  and,  if  this  be  admitted,  it  will  fcarcely  be  affirmed 
that  the  corrofion  of  the  wire  was  a  Ample  oxvdation. 

The  Galvanic  acHlon  of  various  fluids,  upon  the  whole  or 
mod  of  the  oxydable  metals,  has  lately  opened  a  field  of  re- 
fearch,  which  fccms  well  cntitli:d  to  perlifling  attention. 
I  have  already  projected  a  let  of  experiments,  which  I  trult 
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will  afford  itfome  degree  r>f  light.  You  fiiall  have  the  refults 
as  fooii  as  they  are  obtained,  provided  they  lliall  feem  de- 
fcrving  your  notice;  and  I  fhall  now  conclude  with  briefly 
Subjoining,  that  when  a  metallic  communication  was  formed 
iQ  the  dark  between  the  ends  of  a  powerful  Galvanic  column^ 
an  appearance  of  light  refcmblrng  a  fmall  eleftric  fpark  was 
di(Hn6lly  perceived  at  the  moment  of  contact :  that  the 
copper  and  zinc,  when  applied  to  each  other,  tlifcover  a 
ftrong  Galvanic  power  ;  yet  plates  of  brafs  had  no  fuch 
power,  e\'en  when  piled  with  moiftened  alurmnc  :  that  alu» 
nitiie  appeared  to  be  more  Galvanic  when  moirtened  with 
ferine,  than  when  moiftened  with  water  ;  that  palieboard 
was  decidedly  nwre  Galvanic  when  moiftened  with  weak 
fulphuric  acid,  than  when  moiftened  either  with  water  or 
brine ;,  and  that  by  incloTiitg  a  powerful  Galvanic  column 
in  a  box,  armed  in  the  manner  of  a  magnet,  I  have  con- 
iirufted  a  kiiid  of  Galvanic  machine,  which  is  ealily  carried 
from  place  to  place,  which  is  extremely  coi>venirnl  in  manv 
experiments,  aiul  which  has  enabled  me  to  explain  the 
powers  of  the  torpedo  more  clearly,  I  believe,  than  has. 
hitherto  been  done. 

I  have  the  honour  to  W,  with  great  efteem. 
Dear  Sir, 
Your  much  obliged  fen'ant, 
To.  Dr,  Garihjhori,  1 1 ENRY  MOYES. 


V!.  j4  ProjeSfor  extendivg  the  Breed  of  F'me-lVoolled  S,panifb 
Shegp^  now  in  the  PnffelJion  of  His  Majejiy,  into  all  Pearti 
of  Great  Britain,  tvhere  the  Grouch  of  fine  Clotb'mg  IVools 
is  found  to  be  pmftable. 

X\FTER  experiments  had  been  tried  for  fcveral  years,  br 
the  King's  command,  with  Spanifti  (beep  of  the  true  Merino 
breed,  imported  from  various  parts  of  Spain,  all  of  which 
concurred  in  proving,  that  the  valuable  wool  of  ihofe  animals 
riid  not  degenerate  in  an?  degree  in  thi>  climate,  and  thai 
tlie  crofs  of  a  Merino  ram  uniformly  iucrcafed  the  quantity 

and 
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and  meliorated  the  quality  of  the  wool  of  every  kind  of  'fln)rt- 
woolled  fheep  on  which  it  was  tried,  and  more  particularly 
foin  the  caff,  of  the  South  Down,  Hereford,  and  Devondiire 
breeds  ;  His  Majefty  was  pleafed  to  command  that  fonie 
Merino  llic^p  iliouid  be  procured  from  a  flock,  the  character 
of  which  for  a  tine  pileof  woi)l  was  well  edabliihed. 

Application  was  accordingly  made  to  Lord  Auckland,  who 
had  iately  returned  fmni  an  cnibalfy  to  Spain;  and  in  con - 
fcquence  of  his  Lorddvip's  letters,  the  Marchionefs  del 
Canipo  di  Alange  was  induced  to  prefent  to  his  MajeRy  five 
rams  and  ihirly-tive  ewes  from  her  own  flock,  known  by  the 
name  of  Negretti,  the  reputation  of  which,  for  purity  of 
blood  and  fuienefs  of  wool,  is  as  high  as  any  in  Spain,  For 
tiiis  prcfeiit  his  Majelh'  was  plcafcd  to  fend  to  the  Mar- 
chionefs  in  return  eight  tine  Englifli  coach  horfes. 

Thefe  (heep,  which  were  imported  in  the  year  1792,  have 
formed  the  bafis  of  a  flock,  now  kept  in  the  park  of  His 
Royal  Highnefs  the  Duke  of  York  at  Oatlands,  the  breed 
of  which  has  been  prelcrved  with  the  ntnioil  care  and  at- 
tention. 

The  wool  of  this  flock,  as  well  as  that  of  the  flbecp  pro- 
cured before  from  Spain,  was  acknowledged  bv  the  manu- 
facturers V,  ho  faw  it,  to  be  to  all  appearance  of  the  very  (irfl 
quality  ;  vet  none  of  them  chofe  to  offer  a  price  for  it  at  all 
equal  to  what  they  thenifclves  gave  for  good  Spaniih  wool, 
led:,  as  they  laid,  it  Oiould  not  prove  in  manufiiifture  ft> 
valuable  as  its  appearance  promifed  :  it  became  necefl!ar\-, 
therefore,  that  it  (hould  be  nianufaelured  at  the  King's  ex- 
penfe,  in  order  that  abfolute  proof  might  be  p;iven  of  its 
avStual  fitnefs  for  the  fabric  of  fuperline  broad  cloth  ;  and 
this  w'a.5  done  year  after  year  in  various  manners,  the  clotli 
aKvavs  proving  excellent :  yet  the  perlons  to  whom  tlie  wool 
was  ofiered  for  faie  ftill  continued  to  undervalue  it,  being 
prepofl'eired  with  an  opinion,  that  though  it  might  not  at  firll 
degenerate,  it  certainly  fooncr  or  later  would  aiter  its  quality 
much  for  the  worfe. 

In  1796  it  WHS  refolved  to  fell  the  wool  at  the  price  that 
fhould  be  ofiered  for  it,  in  order  that  the  manufa«Surcrs 
themfelves  might  make  trial  of  its  quality,  although  a  price 

equal 
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equal  to  its  real  value  fhould  not  be  obtaiucd  :  accordinjrl\% 
the  clip  of  that  year  was  fold  for  is.  a  pouncT,  and  tlie  clip  of 
the  year  1797,   for  2s.  2d. 

The  value  of  the  wool  beinc:  now  in  fome  degreeknown, 
the  clip  of  1^9^  was  waflicd  in  the  Spanidi  manner,  and  11 
fold  as  follows  : ' 

Tiie  number  of  ftccces  of  ewes  and  v.cthers  was  89  ; 
Which  produced  in  wool  watlicd  on  the  flieep's  backs 295  //. 
I^ols  in  fcowerin!!  _____  92 

Amount  of  fcov.  ercd  wool         _         _         _         _       20^ 

I''.  !■>,-  lb. 

^^'hich  produced,  RaiHnos  167  at  5^.         'i 

Finos         23  at  y.  6d.  V47/.  8.^-. 
Terceros    13  at  2s.  6d.J 

The  clip  of  1799  was  niana:::ed  in  the  fame  manner,  and 
produced  as  follows  : 

The  number  of  fleeces  of  ewes  and  wethers  was  101  ; 
Which  produced  in  woolwaflstd  on  the  flieep's  backs  346//'. 
Lois  in  fcowcring  -----         92 

Amount  of  fcowercd  wool  _  _  >  -       2^^ 

.  !'k  p,'r  /,'.. 

Which  produced,  I»affinos  207  at  5^.  6</.") 

Finos         28  at  3.S-.  6./.  >()^l.  14-^.  6d. 
'I'erccros    j  9  at  2s.        J 
The  rnms'  wool   of  the   two  ycar>  forled,   together  pro- 
duced as  follows  : 

Quantity  of  wool   walLed   on   the  flieep's  back         3i4//-. 
l-ofs  in  fcowerino"  -----  99 

A moimt  of  fcowercd  wool         -         -         -          -       215 

Whi^h  produced,  IlarTmos  181  at  4y.  6/.^ 

Finos         22  at  ]s.  6d.  >4fjL  i^s.  6d. 
'Jcrccros    1 2  at  is.         J 
It  is  necclfarv  to  account  for  thefe  cxtraordinar\-  prices  bv 
flalinn-,  that  in  the  year  1799,  when  both  fales  were  cfleoled, 
Spanidi    wool  was  dearer  than  it   ever   before  was  known 
to  be ;  l)ut  It  is  alfo  proper  to  add,  that  5>\  6d.  was  then  tlic 
price  of  the  beft   Spanilh   piles ;  and  that  none  were  fold 
biirher,  except,  as  it  is  faid,  a  very  fmall  quantity  for  ^s.  g,/. 
llie  K-ing  has  been  pleafcd  to  give  awav  to  dilicrcnt  per- 
fons,  who   undcrtcHjk   to   trv  experiments  by  croffing-othcr 
(p  breeds 
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breeds  of  flicep  with  the  Spanifh,  more  than  one  hundred 
rams  and  fome  ewes.  Tn  order,  however,  to  make  the 
benefit  of  this  vakiable  improvement  in  the  ftaple  com- 
modity of  Great  Britain,  acceffible  to  all  perfons  who  may 
choofe  to  take  the  advantage  of  it,  his  Majefty  is  this  year 
pleafed  to  permit  fome  rams  and  ewes  to  be  fold,  and  alfo  to 
command  that  reafonable  prices  fliall  be  put  upon  them, 
accoiding  to  the  comparative  value  of  each  individual;  in 
obedience  to  which  it  has  been  fuggclted  that  five  guineas 
may  be  confidcred  as  the  medium  price  of  a  ram,  and  two 
guineas  that  of  a  ewe;  a  fum  which  it  is  believed  th  pur- 
chafer  will  in  all  cafes  be  able  to  receive  back  with  large 
profit,  by  the  improvement  his  flock  will  derive  from  the  va- 
luable addition  it  will  obtain. 

Though  the  mutton  of  the  Spanifti  Iheep  was  always 
excellent,  their  carcafes  were  extremely  ditlerent  in  fhape 
from  that  mould  which  the  fafhion  of  the  prefent  day  teaches 
lis  to  prefer ;  great  improvement  has  however  been  already 
made  in  this  article,  by  a  careful  and  attentive  fele6lion  of 
fuch  tarns  and  ewes  as  appeared  moft  likely  to  produce  a 
comely  progeny ;  and  no  doubt  can  be  entertained,  that,  in 
due  time,  with  judicious  management,  carcafes  covered  with 
fuperfine  Spanifli  wool  may  be  brought  into  any  fliape, 
v/hatcver  it  may  be,  to  which  the  intereft  of  the  butcher,  or 
the  caprice  of  the  breeder,  may  chufe  to  affix  a  particular 
value. 

Sir  Jofeph  Banks,  who  has  the  honour  of  being  intruded 
with  the  management  of  this  bufinefs,  will  anfwer  all  letters 
on  the  fubje<^l  of  it,  addrefled  to  him  in  Soho-fquare.  The 
rams  will  be  delivered  at  Witidfor;  the  ewes  at  Weybridge, 
in  Surrey,  near  Oatlands. 

As  thofe  who  have  the  care  of  his  Majefty's  Spanifh  flock 
may  riaturally  be  fuppofed  partial  to  the  proje6l  of  intro- 
ducing fuperfine  wool  in  thefe  kingdoms,  it  has  been  thought 
proper  to  annex  the  following  notice,  in  order  to  fliow  the 
opinion  held  of  a  fimilar  undertaking  in  a  neighbouring 
country,  where  individuals,  however  they  have  miflaken 
their  political  intereft,  are  rather  remarkable  for  purfuing 
and  thoroughly  weighing  their  own  pei:fonal  advantage  in  all 
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their  private  undertakings,  and  for  fagacitv  in  felzlng  all 
opportunities  of  improving,  by  public  cllablifliments,  ihe 
refources  of  their  nation. 

FRENCH    ADVERTISEMENT. 

On  the  24th  of  May  laft,  an  advertifemcnt  appeared  in  the 
Moniteur,  giving  notice  of  a  fale  of  two  hundred  and  twenty 
ewes  and  rams  of  the  fined  woolled  Spanilh  breed,  part  of 
the  flock  kept  on  the  national  farm  of  Ramhouillet ;  alfo  two 
thoufand  pounds  of  fupcrfine  wool,  being  the  prefent  year's 
clip  of  this  national  flock  ;  and  one  thoufand  three  hundred 
pounds  of  wool,  the  produce  of  the  mixed  breeds  of  fliecpkcpt 
at  the  Menagerie  at  Verfaillcs. 

This  advertifement,  which  is  ofiicial,  is  accompanied  by 
a  notice  from  Lucien  Bonaparte,  Minifter  jf  the  Interior, 
as  follows : 

''  The  Spanifli  breed  of  fheep  that  produce  the  fined  wool, 
introduced  into  France  thirty  years  ago,  has  not  manifeded 
the  fma lied  fymptom  of  degeneration  :  famples  of  the  wool 
of  this  valuable  flock,  which  was  brought  from  Spain  in  the 
year  1786,  are  dill  preferved,  and  bear  tedimony  that  it  has 
not  in  the  lead  declined  from  its  original  excellence,  although 
the  didri«?l  where  thefe  dieep  have  been  kept  is  not  of  the 
bed  quality  for  flitep-farming ;  *he  draughts  from  this  flock, 
that  have  been  annually  fold  by  auction,  have  always  ex- 
ceeded in  value  the  expccftatlon  of  the  purchafers  in  evcrv 
country  to  which  they  have  been  carried,  that  is  not  too 
damp  for  flieep. 

"  The  weight  of  their  fleeces  is  from  fix  *  to  twelve  pounds 
each,  and  thofc  of  the  rams  are  fonietimes  heavier. 

*'  Sheep  of  the  ordinary  coarfe-woolled  breeds,  when 
crofl!ed  by  a  Spanidi  ram,  produce  fleeces  double  in  weight, 
and  far  more  valuable,  than  thofe  of  their  dams;  and  if  thii 
crofs  is  carefully  continued,  by  fupplying  rams  of  the  pure 
Spanifli  blood,  the  wool  of  the  tliird  or  tourih  generation  if 
Icarce  didinguifliable  from  the  original  Spanidi  wool. 

*  Tins  m  jft  mean  Al-cccs  unwaflicd,  or  in  the  yoke,  as  it  is  technically 
tCntKd. 

«  Thefr 
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"  Thefe  mixed  breeds  are  more  eafily  maintained,  and 
can  be  fattened  at  as  fmall  an  expenfe  as  the  ordinary  breeds 
of  the  country. 

*'  No  fpeculation  whatever  offers  advantages  fo  certain, 
and  fo  confidcrable,  to  thofe  who  embark  in  it,  as  that  of  the 
improvement  of  wool,  by  the  introdu6tion  of  rams  and  ewes 
of  the  true  Spanifli  race,  among  the  flocks  of  France,  whe- 
ther the  flieep  are  purchafed  at  Rambouillet,  or  elfewhere ; 
in  this  bufinefs,  however,  it  is  of  the  greatelt  importance  to 
fecure  the  Spanifli  breed  unmixed,  and  the  utmoft  precau- 
tion on  that  head  fliould  be  ufed,  as  the  avarice  of  proprietors 
may  tempt  them  to  fubftitute  the  crofled  breeds  inftead  of 
the  pure  one,  to  the  great  difappointment  of  the  purchafer. 

"  The  amehoration  of  wool  at  Rambouillet  has  made  fo 
great  a  progrefs,  that  in  a  circle  from  twenty-four  to  thirty- 
lix  miles  in  diameter,  the  manufafturers  purchafe  thirty-five 
thoufand  pounds  of  wool,  improved  by  two,  three,  or  four 
crofles.  Thofe  who  wifli  to  accelerate  the  amelioration  of 
their  flocks  by  introducing  into  them  ewes  of  this  improved 
fort,  may  find  abundance  to  be  purchafed  in  that  neighbour- 
hood at  reafonable  rates." 


V^II.  On  a  periodical  Variation  of  th-c  BaroTTUtery  apparently 
due  to  the  Influence  of  the  Sun  and  Moon  on  the  Atmofphere. 
J5v  Luke  Howard,  Efq.  Read  before  the  Afhefian  Sq- 
Cietyy  Lfindqn  *, 


T> 


HAT  the  moon  and  planets  exerclfe  a  certain  influence 
(exclufive  of  the  more  evident  effefts  of  the  fun)  on  the  ftate 
of  the  globe  we  inhabit,,  appears  to  have  been  the  opinion  of 

•  This  fociety  confifts  of  a  feleft  number  of  gentlemen,  aflbciated  for 
their  mutual  improvement  in  the  diflertnt  branches  of  natural  philofophy. 
It  was  inftituted  in  March  1796,  and  the  regular  meetings  are  held  every 
other  week  during  tli?  winter. 

The  prefcnt  ellay  is  extraftcd,  by  pcrmiflTion,  from  the  colleftion  of 
thofe  furiiiflied  at  different  times  by  the  members  ;  and  from  the  fame 
fource  we  have  been  promifed  to  be  favoured  with  fome  other  papers 
which  may  prove  gratifying  to  our  philofophical  readers. 

Z  z  :2  mankind 
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mankind  from  the  mofl:  remote  antiquity.     The  true  nature 

and  extentof  their  influence  feems,  however,  not  to  have  been 

well  underdood  until  the  epoch  of  the  fublime  difcoveries  of 

Newton. 

Whether  the  firft  profefTors  of  aftrologv,  a  fcience  which 
we  find  to  have  been  fo  antientiy  cultivated  in  the  Eaft,  en- 
tertained more  ju(l  ideas  of  the  planf  tarv  influence  than  their 
fucceflbrs  in  later  times,  we  may  not  no'v  be  able  to  deter- 
rniiie.  With  refpc6l  to  the  pretenfions  of  the  latter,  it  is, 
however,  certaiii,  that  the  mafs  of  abfurd  notions,  the  pro- 
duct of  credulity  and  imagination,  under  which  is  buried 
everything  true  or  valuable  in  their  writings,  has  given  oc- 
cafion  to  their  falling  into  general  contempt,  more  efpecially 
in  the  prefent  advanced  fl:dte  of  aftronomy.  The  more  myf- 
terious  and  impofing  fludy  of  aftrologv  has  ftill  neverthclefs 
its  ad' Dcates;  and  the  pretenders  to  it,  availing  themfelves 
of  the  meteorological  fails  recorded  by  their  predeceflbrs, 
and  countenanced  by  fomething  not  well  underftood  in  the 
e^■perience  of  the  multitude,  continue  to  put  forth  their  an- 
nual predictions  of  the  weather ;  and,  in  this  refpeft,  in  fpite 
of  fufficiently  frequent  proofs  of  this  want  o^ fpecial  forefight, 
they  fuccced  often  enough  to  keep  up  a  fort  of  credit  with 
their  wondering  readers.  In  the  mean  time,  is  it  any  credit 
to  thofe  who  have  long  had  in  their  hands  correct  reoifters  of 
the  weather,  and  other  means  of  forming  an  accurate  judg- 
Tnent  of  luch  matters,  that  they  either  futfer  thefe  deceptions 
to  pafs  unnoticed,  or  content  themfelves  with  fubftituting 
ridicule  for  inquiry  ? 

Obferving  that  the  fubjeft  of  lunar  influence  on  the  atmo- 
fphere  promifes  at  length  to  obtain  due  coniideration  (by 
fome  paflages  in  foreign  journals,  as  the  Theory  given  by 
Lamarck  in  the  Journal  de  Phyjique,  Florealy  Av.  8,  ^c.*)y 
I  am  inclined  to  brin<r  forward  fome  obfervations  which  firft 
occurred  in   keeping  the  regider  of  the  barometer  for  1798 

*  In  particular  a  paper  by  Toaldo,  in  the  Jonrnal  des  Sciences  m/!cs, 
tranfl,.t.  d  in  tiie  Phil  irv)phic..I  Magazine,  Vol.  III.  p.  izi,  with  uhich 
the  reader  is  rcqueftcd  to  compjre  thcfe  obferraiions  (which  were  written 
previous  10  the  aurhor'i,  knowledge  of  Toaldo's  Th(.orv),  as  they  n.u- 
pally  fupport  each  other. 

amiexedj 
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annexed,  and  which  have  been  amply  confirmed  in  extend^ 
ing  the  inquiry  to  other  regifters. 

The  dotted  hne;,  which,  in  the  barometric  chart*  (PI, IX.) 
rcprefents  the  courfc  of  the  barometer,  was  traced  by  daily 
obfervations  (with  an  excellent  barometer  made  by  Haas) 
on  a  fet  of  blank  charts,  each  of  which  fervcs  for  a  month  i 
being  ruled  horizontally  with  red  lines,  dividing  the  fpace 
into  inches  and  tenths,  and  ferving  for  a  fcale,  and  perpen- 
dicularly with  others,  two-tenths  diftant,  one  of  which  is  al- 
lotted to  each  day  f. 

My  regifter  was  kept  at  Plaiftow  in  EfiTex,  about  five  miles 
eaft  of  London,  except  three  fpaces  diliinguifhed  bv  full 
dots  at  each  extremity,  which  were  noted  in  London  at  an 
elevation  not  much  more  than  twenty  feet  greater,  and  for 
moft  part  of  which  I  am  indebted  to  the  obfervations  of  a 
friend.  As  the  barometer  rarely  changes  '\is  direction  during 
the  night,  it  is  evident  that,  by  an  enlarged  fcale  and  frequent 
obfervations,  a  very  accurate  account  of  its  variations  might 
be  kept  in  this  way;  and  none  can  give  a  more  plealing 
fynoptical  idea  of  thefe,  with  the  correfponding  changes  of 
weather,  for  the  pafl:  month  or  year. 

As  the  moon's  phafes  had  been  inferted  in  the  explana- 
tory plate  of  Dr.  Buxton,  by  a  chai  after  affixed  to  the  day, 
I  continued  this  practice,  and  after  fome  time  began  to  fuf- 
peft  a  coincidence  between  thefe  and  the  courfe  of  the  baro- 
meter, which  at  length  became  very  evident,  and  gave  oc- 
cafion  to  further  inquiry.  This  coincidence  coniills  in  the 
depreffion  of  the  barometrical  line  on  the  approach  of  the 
new  and  full  moon,  and  its  elevation  on  that  ot  the  quarters, 
Jn  above  thirty  out  of  the  lifty  lunar  weeks  in  this  year,  the 
barometer  will  be  found  to  have  changed  W-s  general  diretlton 
pnce  in  each  week,  in  fuch  manner  as  to  be  either  rifing  or 

*  The  accompanying  plate  is  engraved  on  a  fiJdle  of  half  an  inch  to  an 
inch. 

t  The  blank  charts  are  fold  by  Edward  Niimc,  Cornhill,  and  were 
publilhcd  by  I^r.  Buxton  in  J  79+,  who  has  obii^td  me  with  the  infptc- 
tion  of  hisrtgiuer  fiom  th.u  lime  to  thp  prcfent.  There  are  cnhimns  add=d 
for  wind,  rdin,  &c.  which  it  was  not  neceffary  to  introduce  on  this 
occafion. 

at 
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at  its  maximum  for  the  week  preceding  and  following,  about 
the  time  of  either  quarter;  and  to  be  either  falling  or  at  its 
minimum  for  the  two  weeks,  about  the  new  and  full.  It  is 
remarkable,  that  the  point  of  greatefl:  depreflion  during  the 
year,  -jiz.  to  28,67,  is  found  about  twelve  hour*  after  the 
new  moon  on  the  8th  of  the  eleventh  month;  and  that  of 
its  greatefl  and  extraordinary  elevation  to  30,89  on  the  7th 
of  the  fecond  month  at  the  time  of  the  laft  quarter.  More- 
over, this  coincidence  appeared  to  obtain  the  mod  regularly 
in  fair  and  moderate  weather  ;  and,  in  general,  when  the 
barometer  fell  during  the  interval  between  the  new  or  full 
moon  ancl  the  quarters,  an  evident  perturbation  in  the  atmo- 
fphere  accompanied  J  of  which  may  be  inftanced  II.  15  to 
23,  when  the  barometer,  after  an  uncommon  rife,  continued 
to  fall  rapidly  after  the  new  moon,  with  fcvere  cold,  which 
ended  fuddenly  in  ftormy  and  wet  weather  ;  again,  VI.  14 
to  20,  when  two  weeks  of  fair  weather  ended  in  a  thunder-r 
ftorm.  In  the  greater  part  of  XII.  the  ufual  coincidence 
difappears,  and  the  converfe  takes  place,  the  barometer 
being  low  at  the  qqartcr  and  high  at  the  full,  amidft  con- 
tinued alternations  of  rain,  froft,  and  fnow ;  and,  for  part 
of  the  time,  high  winds.  The  remarkable  depreflion  be- 
tween the  24th  and  28th  was  attended  wiih  intenl'e  cold, 
the  thermometer  being  noted  on  four  fucccflive  days  at  15". 
14"^.  9".  13''.  refpeftively.  On  the  two  days  preceding  the 
laft  quarter,  the  barometer  rofe  rapidly,  and  rain  followed  ! 

In  the  feventh  month,  which  was  wet  and  windy  through^ 
out  nearly,  there  is  the  leaft  of  this  coincidence  to  be  fecn. 
Inftances  may  be  obferved  in  which  the  tendency  to  rife  or 
fall  at  the  times  pointed  out,  after  being  interruptetl  by  an  oc- 
cafional  caufe,  is  rcfumcd.  0\\  the  whole  I  thought  theret 
appeared  fufficient  ground,  on  the  evidence  of  thy  year  1798,^ 
to  fuppofe  that  the  gravity  of  our  atmofphere,  as  indi- 
cated by  the  barometer,  may  be  fubjccl  to  certain  periodical 
changes,  cHeCttd  by  a  caufe  more  (icady  and  regular  tbaa 
either  change  of  temperature,  currents,  or  foluticm  and  pre- 
cipitation of  water,  to  which  I  believe  the  whole  variation 
has  been  heretofore  attributed.  To  difcovcr  thefe  periodical 
changes,  if  poflfible,  and  to  afcertain  their  amount,  inde- 
pendently 
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pcndcntly  of  the  operation  of  the  laft-mentioncd  caufes,  I 
took  the  following  method :  Faffing  regularly  through  the 
regidcr  of  the  barometer  which  I  had  chofen  for  examina- 
tion, [  extra6led  one  obfervation  for  each  lunar  week,  as 
near  as  podible  to  the  lime  of  the  change,  which  I  ranged 
under  its  proper  litlcj  cither  new  moon  or  full,  8cc.  Having 
gone  through  the  year,  I  took  the  mean  of  the  whole  of 
thefe  notations,  and  afterwards  the  mean  of  thofe  under  the 
title  of  new  moon,  full  moon,  firfi:  and  laft  quarter,  refpec- 
tively  ;  by  coniparifon  of  which  with  the  general  mean  I  at- 
tained mv  objedl. 

The  annexed  regifter  being  examined  thus,  by  taking  th« 
numbers  marked  on  the  plate  under  each  change^  the  refults 
were  as  follows  : 

Mean  of  the  Whole.      Full  Moon.     Laft  Quarter.     New  Moon.     Firft  Quarter. 

:9,9638  29,906         S^'b'S  2(;,7i9        29.980 

Difference     -       -     — >0)78        -J-jiFpz         — ,^448        +,0262 

It  will  appear,  by  infpefting  the  plate,  that  if  the  numbers 
had  been  taken  with  a  latitude  of  only  35  hours  on  either 
fide  the  moon's  changes,  the  refults  would  have  been  ftill 
mere  favourable  to  the  fuppofed  coincidence. 

The  regifter  of  the  Roval  Society,  given  in  the  Philofo- 
phical  Tranfa<^lions,  affording  an  opportunity  of  trving  it  on 
a  much  larger  fcale,  I  cxtrafted  weekly  obfervations  for  tea 
years,  vi%.  from  1787  to  96,  adhering  ftrio^ly  to  the  rule  I 
had  laid  down,  and  compared  the  mean  of- each  clafs  with 
the  mean  of  the  whole  for  ten  years,  as  alfo  with  the  mean 
of  the  regifter  at  large  for  that  time,  which  gave  the  follow- 
ing refults. 

Mean -f  the  Whole  Ne\v  Mocn.  Firft  Quarter,  Full  M^xin.  Laft  Quarter. 

29,818  29,7956        29,8910  2;, 7812  29,8823 

Diffe'ence  from  the  1                              .                                   ,  n  .       ^ 

Total  Mean.  j-'^^34         +>0730  -.O368  +,0643 

The  mean  of  the  regifter  at  large  appeared  (on  computation 
from  the  mean  of  each  year  as  given  in  the  regifter)  to  be 
29,09,  whence  it  appears  that  the  depreflions  at  the  new  and 
fall  moon  either  amounted  to  more,  on  the  whole,  than  the 
elevations  at  the  quarters,  or  that  they  fell  out  nearer  to  the 
9  time. 
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time,  r  was  quite  fatisfied,  in  palTing  through  this  rcgiftei*, 
that  if  I  had  allowed  niyfeif  to  choofe  the  higher  notations 
about  the  quarters,  and  the  lower  about  the  new  and  full, 
with  a  latitude  of  24  or  36  hours,  it  would  have  made  the 
vffults  as  nuuh  more  favourable  to  my  conciufions  as  in  her 
former  cafe. 

Now,  to  omit  the  confideration  of  other  proofs  for  the 
prcfent,  it  appears  to  me  evident,  that  the  atmofpherc  is  fub- 
jecl  to  a  periodical  change  of  gravity,  whereby  the  barometer, 
on  a  mean  of  ten  years,  is  deprcfled  at  lead  one-tenth  of  an 
inch  while  the  moon  is  paffing  from  the  quarters  to  the  full 
and  new;  and  elevated,  in  the  fame  proportion,  during  the 
return  to  the  quarter.  To  what  caufes  fhall  we  attribute  this 
periodical  change,  other  than  the  attraction  of  the  fun  and 
moon  for  the  matter  compofing  the  atmofphcre  ? 

The  athiofphere  is  a  gravitating  fluid,  difierine:,  in  a  phy- 
fical  fenfe,  from  the  water,  chiefly  in  poflcffing  lefs  gravitvj 
and  it  is  demonftrable  a  priori  on  the  principles  of  the  New- 
tonian phiiofophy,  that  it  ought  to  have  its  tides  as  well 
the  ocean,  although  in  a  degree  as  much  lefs  perceptible' as 
is  its  gravity. 

I  fuppofe,  therefore,  that  the  joint  attra6lions  of  the  fun 
arid  hioon  at  the  new  moon,  and  the  attraftion  of  the  moon 
predominating  over  the  fan's  weaker  attraclion  at  the  full, 
tend  to  dcprcfs  the  barometer,  by  taking  off  from  the  gravity 
of  the  atnK)fpherc,  a<^  lliey  produce  a  high  tide  in  the  waters, 
by  taking  off  from  their  gravitv  :  and  again,  that  the  attrac- 
tion of  the  moon  being  dinriniflied  by  that  of  the  fun  at  her 
quarters,  this  diminution  tends  to  make  a  high  barometer, 
together  with  a  low  tide,  by  permitting  each  fluid  to  prefs 
with  additional  gravity  upon  the  earth. 

I  am  aware  that  fevcral  circumftances  attending  the  fa^ls 
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I  have  brought  forward  prevent  them  from  making  a  cafe 
fairly  parallel  with  the  tides ;  on  which  I  fliall  make  fuch  re- 
marks as  occur  in  this  early  flage  of  the  inquiry. 

In  the  firtt  place,  the  waters  have  dailv  tides  corrcfpond- 
ing  with  the  motions  of  the  earth  and  moon ;  and  there  is 
additional  elevation  and  depVeflion  about  the  phafcs' of  the 
moon,  amounting,  fuppofe,  to  a  fourth  part  of  the  whole. 

In 
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In  the  atmofphere  we  have  at  prefent  no  proof  of  diurnal 
tid(*s,  which  ought  to  be  the  mod  apparent  *. 

The  elevations  and  depreflions  of  the  barometer,  which  ap- 
pear to  he  periodica/,  are  fometimes  more,  fometimes  lefs,  con- 
tiderable  ;  but  in  molt  cafes,  when  they  are  regular,  greatly 
texceed  the  proportion  which  they  ought  to  bear  to  the  ex- 
tremes of  the  fcale,  on  the  fuppofition  of  their  being  due  to 
the  relative  pofitions  of  the  fun  and  moon  only.  They  arrive 
at  their  extent  fometimes  before,  fometimes  after,  the  time  of 
the  moon's  phafes,  and  their  direftion  is  even  fometimes 
contrary  to  the  theory  propofed,  for  many  days  together;  in 
all  which  jiarticulars  they  difagree  with  the  tides  of  the  ocean. 

Now  in  order  to  a  proper  conlideration  of  thefe  differ-ences, 
it  is  neceflarv  to  keep  in  view  the  different  conftitution  of 
the  two  fluids,  which  are  the  fubjefts  of  the  comparifon. 

The  ocean  is  a  denfe  fluid,  incumbent  on  the  folid  earth, 
pretty  much  alike  in  temperature  and  compofition  through- 
out, fubje£l  indeed  to  certain  currents  which  are  found  to  be 
pretty  conftant  and  appreciable.  It  does  not  appear  to  vary 
in  quantity.  It  has  a  well-defined  furface,  by  which  we  can 
jneafure  the  alterations  of  level  it  is  fubjeft  to  : 

The  atm.ofphere  is  a  much  rarer  and  an  elaftic  fluid,  in- 
cumbent partly  on  trafts  of  land,  of  various  qualities,  partly 
on  the  moveable  furface  of  feas,  partly  on  fnovv  and  ice.  It 
differs,  at  different  timesj  in  quantity,  and  varies  much  in 
denfity,  temperature,  and  compofition;  is  moveable  through 
its  whole  extent'  by  different  and  oppofite  currents,  for  the 
moft  part  uncertain  and  changeable ;  and  we  know  nothing 
about  its  furface.  Thefe  circumfl:ances  being  confidered,  we 
fliall  not  exped:,  even  in  theory,  the  fame  regularity  in  the 
tides  of  the  atmofphere  as  in  thofe  of  the  ocean. 

The  want  of  fa(Sls  to  prove  the  exiftence  of  diurnal  tides 
appears  indeed  at  firft  view  an  infuperable  difficulty;  fince,  if 
theie  did  take  place,  the  barometer  ought  to  indicate  them, 

*  The  means  of  afcertaining  thefe  were  not  fo  obvious  \i\  the  time  of 
Newton  i  ami  it  is  accordingly  faid,  in  B-II.  chap,  6,  of  Pemberton's 
N<;wton,  that  "  the  gravitation  or  thefe  fluids  (water  and  air)  in  the 
canh  towards  the  moon  produces  no  fcnfible  cHcft,  except  in  the  fea, 
where  it  cau'es  the  tides.  " 
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by  rifing  and  falling  twice  in  each  day,  in  a  degree  propor- 
tioned to  the  fuppofed  weekly  tide.  But  perhaps  even  thi* 
difference  may  be  found  to  refult  from  the  different  cohfti- 
tntion  of  the  two  fluids.  The  water,  being  of  more  uniform 
dcnfity  and  poffefiing  fo  much  greater  gravity,  is  elevated 
tnd  fubfides  with  proportionate  fteadinefs.  The  air,  falling 
greatly  fhort  of  the  water  in  gravity,  and  its  dcnfitv  conti- 
nually decreafing  upwards,  muft  needs  be  very  differently 
affe6led.  If  we  take  notice  alfo  of  the  greater  eafe  with- 
which  the  latter  is  thrown  into  currents,  and  laftly  of  its  re- 
markable property  of  diffolving  mere  water  as  it  increafes  in 
denfity  and  temperature,  and  letting  it  fall  as  it  decreafes  in 
either,  it  will  not  feem  impoffible,  that  the  daily  flux  and 
reflux,  which  is  fo  manifcft  in  the  waters,  (hould  be  loft  and 
counterafted  in  the  atmofphcre  ;  while,  on  the  other  hand, 
the  progreflwe  increafe  of  either,  through  the  lunar  week, 
fliould,  by  the  very  fame  caufcs,  be  fometimes  promoted  and 
rendered  more  confpicuous. 

It  will,  however,  be  foon  enough  to  enter  upon  the  theory 
of  the  atmofpherical  tides,  when  the  preceding  fafts  (liall 
have  been  examined,  and  the  influence  of  the  fun  and  moon 
on  the  gravity  of  the  atmofphere  eftabliflied,  bv  more  cxlen- 
live  obfcrvation.  It  is  for  this  purpofe  that  the  fubje6l  is 
now  brought  forward,  and  the  cooperation  of  meteorological 
obfcrvers,  in  this  or  other  countries,  into  whofe  hands  this 
may  come,  is  requefted.  The  coincidence,  fo  far  as  hitherto 
obferved,  is  an  important  faft,  and  fhould  it  be  found  to  ob- 
tain generally,  it  will  neceffurily  lead  to  feveral  important 
confequences ;  and,  in  the  firft  place,  to  a  new  and  more  fa*- 
tisfa6lory  theory  of  the  barometer  5  in  confequence  of  which 
that  inftrument  may  be  more  fnccefsfully  applied  to  foretell 
the  changes  of  the  weatljcr.  The  true  rcaioa  likewife  of 
the  weather  fo  frequently  coinciding,  in  the  time  of  its  va* 
rious  alterations,  with  the  changes  of  the  moon  (a  coinci- 
d«nce  which  has  long  ferved  to  direo\  the  predii'lions  of  the 
almanac-makers),  will  be  apparent,  and  the  diligent  mcteo- 
rologift  will  avail  himfelf  of  it  in  forming  f>rol\:bh  conjec- 
tures on  the  changes  likely  to  enfue  for  a  certain  time,  nol 
exceeding  that  which  limits  the  operation  of  the  knowa 
caufc  or  caufes. 

P;.S.  Th*l 
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P.  S.  That  the  exiftence  of  a  dally  flux  and  reflux  in  the 
tatmofphere  has  not  been  hitherto  generallv  admitted,  may 
be  in  part  owing  to  the  want  of  frequent  obfervations  upori 
inftruments  with  a  fufficlent  range  of  fcale.  It  is,  however, 
more  probable,  that  the  lunar  weekly  flux  or  reflux,  as  either 
prevails,  may  have  the  greateft  fhare  in  preventing  the  de- 
<e61:ion  of  the  contrar)'^  fenil-diurnal  movement;  for,  at  Cal- 
cutta, where  the  range  of  the  barometer  is  at  all  times  in- 
confiderable  (if  we  may  judge  by  one  year's  obfervations), 
and  where  the  weekly  lunar  influence  can  fcarcely  be  traced, 
a  manifeft  regular  daily  tide  has  been  detedled  by  the  dili- 
gent obfervations  of  Francis  Balfour,  Efq.  in  1794,  which 
took  place,  as  follows,  during  the  month  called  April : — Be- 
ginning from  fix  in  the  morning,  the  barometer  rofe  for  four 
hours,  then  fell  during  eight  hours ;  then  rofe  four  hours,  and 
fell  eight  again ;  which  took  place  daily,  and,  with  very  little 
exception,  uninterruptedly. — (See  the  Regilter  in  the  Afiatic 
Befearches.) 


VIII.  Letter  from  C.  H.  Tatham,  Efq.  ArchtteSly  con^ 
taining  a  hr'ief  Account  of  the  grand  antique  Bacchana- 
lian Vafe,  late  in  the  Pojfejjion  of  the  Right  Hon,  Lord 
Cawdor  J  noiv  at  IVohurn  Abbey  ^ 

sir,  September  15,  iSoo, 

X  HE  attention  of  the  amateurs  of  the  fine  arts  having 
been  lately  excited  by  the  fale  of  Lord  Cawdor's  noble  col- 
leftion  of  antiques,  and  particularly  of  the  celebrated  Bac- 
chanalian vafe,  formerly  an  objeft  univerfilly  admired  in  the 
Lanti  Palace  at  Rome,  the  following  brief  account  of  it  may 
not  be  unacceptable  to  your  readers. 

The  forms  o^  all  antique  vafes,  whether  bell-fhaped  or  the 
lazza,  are  fuppofcd  to  have  been  firft  taken  from  the  calyx 
of  the  lotus ;  the  latter  reprefcnting  the  plant  in  a  flatter 
form,  as  it  appears  when  fully  blown,  and  the  former  in  the 
inore  early  ftage  of  inflorcfccnce. 

The  lotus  is  a  celebrated  witer-plant,  well  known  in  Upper 

^(ia,  which,  from  its  ftru<Sture,  and  its  reputed  quality  of 
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being  generated  \>j  heat  and  mqifture,  was  fele6led  by  the 
antients  as  the  fymbol  of  the  generation  and  procreation  of 
the  human  fpecies ;  it  -was  therefore  deified  and  held  facred, 
and  became  the  model  from  which,  as  it  is  thought,  they 
copied  the  form  of  their  prinpipal  yafes. 

The  grand  Bacchanalian  vafe  in  queftion  (fee  a  geometrical 
elevation  of  it,  Plate  X.)  is  of  the  lotus  form,  bell-(haped, 
and  \ya?  rno(l  prpbably  confecrated  to  the  god  Bacchus,  a? 
may  be  concluded  from  the  finely-fculptured  Bacchanalian 
maflcs,  and  other  features  that  accompany  it :  it  muft  there- 
fore have  been  ufed  either  as  a  laver  or  fymbol  only  of  this 
part  of  the  heathen  mythology,  and  for  no  other  ufe ;  for  it 
is  certain  that  no  wine  was  ever  poured  into  it. 

This  fuperb  mionument  of  antique  decoration  was  dug  up, 
fome  centuries  ago,  among  the  ruins  of  Adrian's  villa,  to- 
gether with  the  fragments  of  three  other  vafes  of  nearly 
fimilar  dimenfions;  all  of  which  appeared,  by  th^  fituatipn 
in  which  they  were  found,  to  have  occupied  the  fame  parti- 
cular fpot  of  that  oiicc  extenfive  and  m"agnificcnt  empDrium 
of  art.  It  was  then  removed  to  the  villa  Lanti,  near  Roriie, 
where  for  many  years  it  attracted  the  notice  and  excited  the 
admiration  of  both  the  traveller  and  the  arti<l.  Thi^,  and 
one  at  Warwick  caftlc,  which  is  fomewhat  nK)re  decorated, 
are  the  only  complete  vafes,  of  the  fame  dimenfions,  extant ; 
and  are  unqueftionably  the  moft  magnificent  and  nohly-fculp- 
tured  fpecimens  of  antique  decoration  of  this  kind  ever  dif- 
covered. 

The  Lanti  vafe  was  brought  from  Rome  about  twelve 
years  ago,  at  a  confiderable  ri(k  and  expenfe,  by  the  Bright 
Hon.  Lord  Cawdor,  on  whofe  claffical  tafte  and  judgment 
it  muft  ever  confer  the  hiehell  credit.  The  removal  of  this 
grand  work  of  art  from  that  city,  caufed  great  jealoufy  among 
t,he  fuperintendants  of  the  Vatican  Mufaium,  then  forming 
vndcv  the  aulpices  of  the  reigning  pontiff,  the  late  Pius 
the  Sixth  ;  who,  it  is  well  known,  in  his  refentnjjent  oa  thij 
occafion,  threatened  feveral  perfons  concerned  in  the  re- 
moval of  the  vafe,  with  the  gallies. 

,    The  cjimep/jgris  of  the  vale  are :  diameter  of  the  mole, 
fi,v  fficf.  thf^  inches;  height,  with  its  prefect 'plinth,  fix 

feet 
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£eet  nine  inches.     It  was  originally  in  one  piece  of  Parian 
jiiarble. 

It  was  purchafed  ^t  the  public  fale  of  Lord  Cawdor's  mu- 
faeum  in  Oi;ford-itreet,  the  6th  of  June  1800,  for  feven  hun- 
dred guineas,  and  is  now  in  the  pofleflion  of  the  Dxike  of 
Bedford,  who  has  caufed  it  to  be  removed  toWoburn  Abbey, 
where  it  is  to  be  placed  in  an  appropriate  fituation,  in  the 
centre  of  an  extenfive  and  beautiful  greenhoufe,  defigned  and 
executed  for  his  Grace  by  Mr.  fjolland. 

I  am,  Sir, 

Yours,  &c. 
Charles  Heathcot-e  Tatham-, 
To  the  Editor  of  Vhilofophical  Magazine. 
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^eiv  Ohfer.valions  concerning  the  Inficxions  of  ISght,  accom- 
panying thofe  of  IS^ewton,  hut  differing  from  hh,  and  ap- 
pearing to  lead  to  a  change  of  his  Theory  of  Light  and 
Colours.  Cadell  and  Dayiesj  1799.  134  Pages,  witk 
Eight  Copperplates. 


T. 


HE  author  of  this  effay  has  carefully  repeated  thofe 
experiments  by  which  Sir  Ifaac  Newton  eftefted  his  analj-fis 
of  light.  The  experiments  have  produced  to  his  obfervation, 
phenomena  materially  different  from  thofe  which  appeared  to 
Newton.  He  fecms  to  have  obferved  the  phenomena  w  ith 
very  accurate  attention.  He  concludes  from  the  whole,  that 
Newton  has  erred  in  believing  every  ray  of  common  light  to 
be  compofed  of  feven  differently  coloured,  primigenial,  ele- 
mentary rays.  On  the  contrary,  thi*  author  infers  from  his 
obfervations,  that  all  light  is  originally  of  one  unform  tuhite 
colour ',  that  its  diverfity  of  colours,  in  inflexion,  is  occafioned 
by  the  bendings,  feparations,  and  other  changes  of  its  parts  in 
faffing  through  a  tranfparent  medium,  or  under  attraSion  by 
the  edge,  angle,  orjide  of  an  approaching  body ;  and  that,  by 
confequence,  the  Newtonian  Theory  of  light  and  colours  is 
jdot  fundamentally  true. 

The  apparent  accuracy  of  thefe  obfervations ;  the  logical 
7  faimefs 
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fajmefs  of  the  indu6tion ;  the  literary  compofilion  of  tho 
eflay,  dcferve  every  praife.  Without  having  ourfelves  rc» 
peated  the  experiments,  and  without  knowing  them  to  have 
been  repeated,  with  fimilar  refuhs,  by  others,  we  would  not 
prefume  to  decide  concerning  the  tmth  of  the  doctrine. 

The  fame  do6lrine  has  been  more  haftily  and  obfcurely 
fuggefted  by  Mr.  Heron,  in  his  Elements  of  Chemiftry. 

"Pbe  Phllofoph'tcal  TranfaEtions  of  the  Roj'al  Society  of  London 
for  i8co.    Paris  I.  and  IT.     Elmfly,  London, 

THE  Firft  Part  contains:  i.  The  Croonian  Leclure..  On 
the  Structure  and  Ufes  of  the  Membrana  Tynipani  of  the 
Ear.  By  Everard  Home,  Efq.  F.R.S.. — 2.  On  the  Method* 
of  determining,  from  the  real  Probabilities  of  Life,  the  Nature 
of  contingent  Rcverfions,  in  which  three  Lines  are  involved 
in  the  Survivorfliip.  By  William  Morgan,  Efq.  F.  R.  S.— rr 
3.  Abllract  of  a  Regifter  of.  the  Barometer,  Thermometer, 
and  Rain,  at  Lyndon,  in  Rutland,  for  the  Year  1798.  By 
Thomas  Barker,  Efq. — 4.  On  the  Power  of  penetrating  into 
t>pace  by  Tele'fcopes,  ivith  a  comparative  Deteri;nination  of 
the  Extent  of  that  Power  in  natural  Vifion  and  in  Teleicopes 
of  various  Sizes  and  Conftrudlions  :  illuflrated  by  fcleft  Ob-r 
fervations.  By  William  Hcrfchcl,  LL.D.  F.R.S.— 5.  A 
fecoud  Appendix  to  the  improved  Solution  of  a  Problem  in 
Phyfical  Aftronomy,  inferted  in  the  Philofophical  Tranfac- 
tions  for  the  Year  179B,  containing  fome  further  Remarks, 
and  improved  Formulie,  for  computing  the  Co-etficients 
A  and  B,  by  whicli  the  Arithmetical  Work  is  confiderably 
{liortened  and  facilitated.  By  the  Rev.  John  Hellins,  B.D. 
F.R.  S.  and  Vicar  of  Potter's  Pury,  in  Northamptonfhirc.— - 

6.  Account  of  a  Peculiarity  in  the  Dillribuiion  of  the  Arte- 
ries fent  to  the  Limbs  of  llowly-moving  Animals;  together 
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By  Everard  Home,  Efq.  F.R.S. 
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'N  the  4th  of  July  laft,  the  foUowinff  account  of  the  la- 
bours of  the  Mathematical  and  Phvfical  Clafs  during  the 
preceding  three  rilonths,  was  read  by  C.  Cuvier,  fecretary : 

The  anlicnts  admitted  only  four  elements,  by  the  com- 
bination of  which  they  fuppofcd  all  other  terreftrial  fubftances 
to  be  formed.  Modern  chcmiftry  has  rejected  this  vulgar 
opinion,  and  has  given  the  name  of  elementary  to  all  fub- 
ftances which  it  is  not  able  to  decompofe,  but  it  at  the  fame 
lhu6  endeavours  to  diminifli  the  number  of  them  ;  and  when- 
ever it  is  able  to  prove  that  a  fubftance,  which  appears  to  be 
fimple^  refultsfrom  the  combination  of  two  others,  it  obtains 
the  double  advantage  of  fimplifying  the  theory  of  the  fcicnce^ 
and  of  being  able  to  reproduce,  at  pkafurc,  that  iubltanee, 
with  the  analyfis  of  which  it  is  acquainted. 

It  appears  at  prefent  that  it  is  on  the  eve  of  a  difcovery  of 
this  kind  in  regard  to  two  fubllanccs,  very  inlereltingon  ac- 
count of  the  part  which  they  aft  throughout  nature,  and  of 
the  ufe  to  which  thcv  are  applied  in  the  arts;  I  here  allude 
to  the  acid  of  fea-falt,  called  by  the  modern  chemifts  the 
^rnuriatic  acid',  and  the  two  fixed  alkalics,yo^rf  zv\A potajb. 

It  has  lately  been  difcovcred,  that  aimod  all  the  acids  are 
obtained  from  the  combuflion  of  certain  fubftances  ;  the  fub- 
ftance which  muft  be  burned  to  obtain  an  acid  is  called  the 
radical  of  that  acid,  that  is  to  fay,  accordir.g  to  the  pneu- 
matic theory,  which  mud  be  combined  with  oxygen  to  pro- 
duce that  acid.  The  marine  acid  was  one  of  thofe  the  ra- 
dical 


French  National  Tnjlitute.  369 

dical  of  which  was  not  known  ;  and  it  is  this  radical  which 
Berthollet  has  been  endeavouring  to  difcover. 

This  chemiil  thinks  himfelf  authorifed  to  believe  that  the 
muriatic  acid  is  a  triple  compound  of  azot  and  a  fmall  quan- 
tity of  hydrogen  and  oxygen.  It  would  be  tedious  to  give  an 
account  of  the  various  and  accurate  experiments  which  con- 
duced him  to  this  refult.  It  will  be  fufficient  to  fay  in  ge- 
neral, that  he  always  faw  muriatic  acid  formed,  when  to  the 
prefence  of  the  nitric  acid  there  was  joined  any  circumftance 
which  forced  the  water  to  be  decompofed.  But  the  radical 
of  the  nilric  acid  is  known  to  be  azot,  and  water  can  add 
only  hydrogen  to  the  principles  ot  that  acid.  It  was  to  an 
induction  nearly  of  the  fame  kind,  that  Berthollet  was  in- 
debted fome  years  ago,  for  his  difcovery  of  the  compofition 
of  volatile  alkali  or  ammonia,  which  he  found  to  be  formed 
of  hydrogen  and  az-rA. 

Chemifts  then  employed  themfelves  in  endeavouring  to 
difcover  the  compofition  of  the  two  fixed  alkalies.  It  was 
natural  to  think  that  one  at  leaft  of  the  two  principles  of  liie 
volatile  alkali  would  be  common  to  them  and  deferve  the 
name  of  alcaligen,  as  dephlogijlicated  air  has  been  called 
oxygen  becaufe  it  is  the  common  principle  of  all  the  acids. 
But  on  one  hand  they  were  ignorant  whether  the  azot  or 
the  hydrogen  was  the  common  principle  of  the  alkalies,  and 
on  the  other,  they  did  not  know  with  what  fubftances  it 
ought  to  be  combined  to  produce  them. 

Guyton  has  prefcnted  fome  experiments  made  l)y  De- 
formes,  which  he  has  in  part  repeated,  and  which  tend  to 
prove  that  fotajh,  or  fixed  vegetable  alkali,  is  a  compound  of 
hydrogen  and  lime.  Thefe  chemilb  have  feen  lime  produced 
under  circum fiances  when,  in  every  inftance  of  all  the  bodies 
brought  into  contaft,  none  but  the  fotajh  could  contain  it. 
Thev  have  feen  alfo  that  this  produ6\ion  of  lime  was  pre- 
ceded by  the  combuftion  and  difappearancc  of  the  hydrogen. 

Soda  or  fixed  mineral  alkali  having  given  niagnefia  imdei: 
(imilar  circumftancee,  they  think  that  this  alkali  is  a  com- 
bination of  hydrogen  with  that  earth.  Dcformcs  goes  much 
further,  for  he  is  of  opinion  that  alumine,  magnefia,  and 
lime,  are  only  the  fame  earth   combined  with  more  or  lefa^ 
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azot.  Were  his  ideas  confirmed,  we  (hould  not  only  ap- 
proach near  to  the  do6trinc  uf  the  antients  refpefting  the 
elements,  but  have  an  eafy  explanation  of  a  multitude  of 
phenomena  difficult  to  be  accounted  for  in  the  hillory  of 
nature;  as,  the  faltnefs  of  the  water  of  the  fea;  the  forma- 
tion of  nitre  and  marine  fait  in  inhabited  places;  that  of 
potadi  in  vegetables,  of  foda  in  animals;  the  converfion  of 
fome  of  the  earths  into  each  other,  &c.  All  thefe  fads,  fo 
myderious  in  appearance,  and  nhich  have  e.xercifed  the  inr 
genuity  of  the  philofophers  for  fo  many  ages,  v^'ould  be  con- 
fe(juences  eafy  to  be  deduced  from  thefe  principles.  Unfor- 
tunately, however,  thele  cliemifts  have  not  confirmed  their 
analyfes  by  fynthefis;  that  is  to  fay,  they  have  not  yet  rcr 
made  potafh  bv  combining  directly  lime  and  hydrogen. 

The  labour  of  Berthollet  on  the  muriatic  acid  had  been 
preceded  and  occafioned  by  another  on  an  ob;e6l  no  lefi 
important — cudhmetry.  This  is  the  name  given  to  the  art 
otana'yfing  atmofpheric  air,  and  in  particular  of  afcertain^ 
ing  how  many  parts  of  pure  vital  air  or  oxvgen  the  atmo- 
fphcre  of  any  place  contains.  The  health  of  mankind  as  well 
as  philojophy  is  ii.terefad  in  the  perfection  of  this  art. 
The  combuftiou  of  phofphorus  has  been  long  employed  for 
this  analyfis.  becuife  this  combuftion  abforbs  the  oxvuen  in 
a  concrete  acid,  and  it  is  then  eafy  to  meafare  what  remains 
under  a  gaftous  form,  which  is  azot. 

Mr.  Humboldt,  a  learned  German  philofopher,  thought 
he  found  this  method  defet*^ive,  becaufe,  according  to  his 
account,  there  always  remained  oxygen  not  fixed,  and  be- 
caufe a  portion  of  azot  mixed  itfelf  with  the  acid.  He  en- 
tertained the  like  opiiiicai  of  liver  of  fiilphur,  or  alkaline 
hydrogenated  fulphuret,  which  fume  employ  alfo  for  the 
fame  ufe,  and  prefers  the  means  pointed  out  bv  Fontana, 
or  nitrous  gas,  which  is  an  aeriform  combination  of  azot, 
with  lefs  oxygen  than  is  neceflary  to  form  nitric  acid.  When 
this  gas  is  niixeil  with  new  oxygen,  it  abforbs  it  more 
exaAly,  according  to  Mr,  Humbolt,  than  the  above  fub- 
llances  ;  but  as  it  may  contain  a  variable  quantity  of  azot, 
this  mean  is  not  unattended  with  inconveniences.  Mr, 
]:Iumboldt  thinks  that  this  might  be  remedied  bys,examining 
9  eatl^ 
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feach  time  the  gas  to  be  ufed,  by  wafhing  it  with  a  folution 
bf  copperas,  or  fulphat  of  iron;  which,  according  to  his 
bpinion,  \\ill  abfbrb  all  the  nitrous  gas,  but  leave  the  azot, 
which  is  mixed  with  it. 

It  is  this  aftion  of  the  fulphat  of  iron,  or  nitrous  gas, 
with  which  Berlhollet  has  been  occupied  ;  and  it  was  on  it 
indeed  that  the  folution  of  the  problem  depended.  He  has 
found  that  under  this  circumftancCj  as  well  as  under  a  mul- 
titude of  others,  the  nitrous  gas  is  not  only  abfurbed,  but 
decompofed,  and  that  it  abandons  a  part  of  its  azot  to  con- 
vert itfelf  into  nitrous  acid*  He  is  of  opinion  that  the  nitrous 
gas  may  differ  in  the  proportions  of  its  two  principles, 
oxygen  and  azot:  but  that  it  does  not  contain  azot  in  fimple 
mixture. 

Thefe  interefting  refults  are  the  confequences  of  the  au- 
thor's ideas  on  chemical  affinities,  communicated  to  the 
public  above  fix  months  ago.  He  has  made  a  new  appli- 
cation of  them  by  comparing  the  a6lion  of  the  metallic 
oxyds  on  fubltances,  fuch  as  acids,  the  compofition  of 
which  is  invariable ;  and  he  has  proved  that  the  adlion  of 
thefe  oxj'ds  is  modified  by  their  ftate  of  oxydation  ;  that 
the  more  they  are  oxydated,  for  example,  the  lefs  affinity 
they  have  for  the  nitric  and  fulphuric  acids,  while  a  contrary 
efl'edl  takes  place  with  regard  to  the  muriatic  acid.  Befidcs, 
the  combinations  of  thefe  oxyds  with  other  fubftances  depend 
alfo,  whatever  may  be  the  IhtG  of  their  oxydation,  on  the 
proportion  in  which  they  enter  into  thefe  combinations. 
All  the  phenomena  therefore  depend  on  the  proportions, 
and  not  on  the  coniUnt  affinity  peculiar  to  each  metal. 

Three  memoirs  have  been  prefented  on  natural  hiftory; 
one  of  thefe,  by  Lacepede,  contains  fome  obfervations  on 
the  ant-eater,  an  American  animal,  which  lives  only  on 
ants.  The  author  has  redlified  the  defcription  given  by 
Buffijn  of  the  fecond  fpecies  of  this  animal,  called  tamaiidua, 
and  defcribed  a  blackilh  variety  hitherto  undefcribed. 

The  fecond  memoir  is  on  the  ibis  of  the  antients,  by 
Cuvier.  The  author  has  difcovered  from  nmmmies,  mo- 
numents, and  the  dcfcriptions  of  Homer  and  Plutarch,  that 
this  bird  was  not  the  fame  as  that  which  modern  naturalifts 
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have  cpnfidered  as  the  ibis,  but  another  fpecles  which  he 
dcfcribes. 

The  third  memoir  is  by  Haiiy  on  a  variety  of  martial 
pyrites,  or  fulphat  of  iron,  to  which  the  author  gives  the 
name  of  triacontaedra^  becaufe  its  cryftals  have  thirty  faces, 
fix  of  which  are  rhombs  and  twenty-four  trapezoids.  Haiiy 
has  explained  the  laws  of  drecrement  from  which  thefe 
cryftals  refult,  and  dcmonlirate  fome  curious  properties  of 
this  folid,  to  which  geometricians  hitherto  have  paid  little 
attention. 

The  {lru£lure  of  the  earth,  and  the  refpecTiive  pofition 
of  the  materials  of  which  it  is  compofed,  are  among  thofe 
curious  points  of  natural  hiftory  ftill  involved  in  confider- 
ablc  obfcurity.  We  can  ftudy  only  the  outer  cruft  of  the 
globe,  and  even  this  crull  is  attended  with  many  difficulties. 
Happily  for  our  curiofity,  the  nucleus  in  the  high  chains 
of  mountains  feems,  by  fwelling  up,  to  have  burft  the 
matter  by  which  it  is  enveloped,  and  to  have  fliown  itfelf 
uncovered.  The  labours  of  a  Sauffure,  a  Deluc,  a  Pallas, 
and  a  Dolomicu,  have  confirmed  that  the  greater  part  of 
the  large  chains  are  compofed  of  fmall  parallel  chains,  of 
which  that  in  the  middle,  commonly  the  higheft,  confifts  of 
granite,  the  two  collateral  ones  confift  of  fthift  and  ftones 
of  an  analogous  kind,  and  the  outer  ones  of  calcareous  fub- 
ftanccs.  This  general  rule,  which  throws  the  greateft  light 
on  the  theory  of  the  earth,  did  not  fcem  to  be  applicable 
to  the  Pvrcnnees  ;  there  every  thing  feemed  to  be  without 
order.  The  higheft  fummits  of  Mount  Perdu  and  le  Mar- 
bore  are  certainly  calcareous,  and,  as  fome  aftert,  contain 
petrified  fliell?.  C.  Ramond,  by  laborious  journeys  and  in- 
genious deductions,  has  difcovered  the  iource  of  this  enibar- 
raftnient.  It  arifes  from  the  fmall  chains  being  in  an 
oblique  dirc(5lion,  and  from  the  fchiftous  and  calcareous 
bauds  iituated  towards  Spain,  being  not  only  higher  than 
thofe  of  the  fame  nature  towards  France,  but  furpafling 
even  the  granitic  band,  vi  hich  forms  the  axis  of  the  chain  ; 
fo  that  the  ridge  which  determines  the  full  of  the  ftreams  is 
diftcrcnt  from  the  geological  ridge. 

The  dafs  iu  its  lafl  fittings  has  been  occupied  with  two 
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objects  of  great  importance  for  the  public  profperlty :  the 
introdudlion  into  France  of  a  new  kind  of  domeftic  animalj 
and  the  means  of  making  fiigar  from  indigenous  plants. 

The  buffalo,  originally  a  native  of  the  warm  and  marfliy 
conntries  of  Afia  and  Africa,  was  introduced  into  Italy  about 
the  fourth  century.  Though  fnialler  than  the  ox,,  it  is  more 
vigorous;  the  milk  of  the.  female  is  more  abundant  than  that 
of  the  cow,  and  yields  more  butter  and  cheefe.  Every  part 
of  its  body  may  be  employed  in  the  arts  or  for  the  purpofes 
of  life;  and  it  poireffes  this  advantage,  that  it  can  live  in 
bogs,  and  feed  on  aquatic  plants,  which  oxen  and  horfes  rc- 
fufe.  Its  introduiSlion,  therefore,  into  France,  will  enable 
the  farmers  to  turn  to  advantage  a  great  number  of  marfhes, 
which  at  prefent  are  entirely  ufelefs  for  want  of  animals  ca- 
pable of  living  in  them.  The  poireffion  of  this  animal  i^  one 
of  the  benefits  for  which  France  is  indebted  to  its  fnft  con- 
queft  of  Italy.  A  part  of  the  buffaloes  brought  to  France 
has  been  killed  by  the  peafants,  and  another  was  neglc6le<i 
bv  thofe  to  whom  they  were  intruded;  but  the  remainder 
are  in  good  condition,  and  in  full  increafe,  at  the  rural  eft^- 
blilbment  of  Rambonillet,  where  they  have  been  examine4 
by  Tefficr,  Huz/:ard,  aad  Buniva. 

•  The  art  of  cxtra^ling  fugar  from  European  plants  is  a  fo- 
reign difcovery.  M.  Achard,  of  the  Academy  of  Berlin^ 
feenis  to  havf  carried  it  very  near  to  perfedrlion.  The  Na.? 
tion.il  Inftitute  is  anxious  to  afcertaia  the  reality  of  it,  and 
Deveux  is  about  to  communicate  the  refults  which  have  beeji 
obtained  by  the  French  chemifts. 

FULMINATING    SILVER. 

Mr.  Howard  has  juft  difcovered  a  new  fulminating  filver. 
We  undtrftaiid  the  procefs  for  preparing  it  is  very  fimilar- 
to  that  followed  in  preparing  his  fulminating  mercury  j^  but 
tfce  filver,  it  is  thought,  detonates  v\ith  greater  force. 
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jrlCET/TE  q/'/^j^decompofed  by  Volta's  Galvanic  pile>  343. 

^c'ld  nf  Jugar,  to  cxtraA,  from  fpirit  of  wine,    136, 

Ac'idum pin^ue ,  a  principle  in  fixed  alkali,   246,  ^60. 

Affinities,  Humboldt's  remarks  on  chemical,  369. 

Africa,  news  from  Horneman  the  traveller  in,  94. 

Alkalies,  on  the  conftituent  principles  of  fixed,  76,  189,  247,  367* 

Alumine,  charadler  of,  and  means  of  difcovering  in  analyfes,  2C2. 

Amalgamation,  notice  refpcdling,    i3o. 

Atnazon  Jlone,  analyfis  of,  256. 

Amber  'vaniijh,  NyRrom's  procefs  to  prepare,   232* 

Ammonia,  on  the  manufafture  of,  85. 

.1 . —    produced  in  Galvanic  experiments,  339,  34^, 

dccompofed  in  Galvanic  experiments,  346. 

Amoureux  (Dr.)  obfervations  on  ants,   152. 

Analyfis  of  mineral  ivafers,  account  of  Kirwan*s  effajr  on,  8j« 

Anrtlyfs  of  human  and  animal  bone?,  131. 

Analyfcs.    Emeralds;  pyroxene  of  Etna  ;  granite,  254. 

—  Farinaceous   chlorite;  tourmaline;  zeolithe  ;  lepidolite, 

355- 

-  "  Green  feld-fpar ;  pumlce-ilone,  356. 

-  Chromate  of  iron  ;  a  calcareous  ftone,  257. 
^«/ffja/if<7r/^,  tranfition  of,  to  calcareous  earth,  246. 
Ar.tique  lufe,  defcription  of  the  JLanti,  361. 

Ants,  on  the  poifon  of,  and  hints  for  deftroying  them,   i^2< 
Aromatic  oils,  on  the  melliod  of  obtaining,  certain,   88. 
Aftronomy,  a  valuable  MS.  difcovered  refpefting,   82. 

,  telefcopic  experiments  by  Dr.  Herfchel,  327* 

Atmofpherc,  on  variations  of  the,  54. 

— — — — ,    on  tides  in  the,  353. 

Azoty  whether  a  fimple  or  a  compound  body,  2ar. 

Bacchanalian  vafe^  defcription  of  the  Duke  of  Bedford's  antiave^ 

Bijrometer,  on  a  periodical  varialJon  of  the,  3)3- 

Barytes,  charader  of,  and  means  of  difcovering  in  analyfcs,  253. 

Batavian  Society  at  Haarlem^  prize  quellions  by,  269. 

Beddoes,  (Dr.)  notice  from,  96. 

Beet-root,   beer  made  from,  95. 

■        — ,  experiments  to  obtain  fugar  from,   113,  121,  206. 

BerthoUft't 


INDEX.  37J 

BtrthfJkt^s  remarks  on  Girtanner's  memoir,  refpefting  azot,  22U 

Birch-tree,  experiments  to  obtain  fugar  from,  ill. 

Blue  enamely  to  prepare,   1 5, 

Bonesy  comparative  analyfis  of  human  and  animal,   131, 

• ,    human,  found  in  a  cavern  in  Mendip  hills,   146. 

Bo;amJl>,  an  admonition  to,   104. 

Botany y  a  fiik  plant  difcovered,  pr. 

Bread,  machine  for  kneading  dough  for,  261. 

Brehon  la-vs  of  Ireland,  prize  for  efTay  on  the,   I  77. 

Buchamian  (F.  Efq.)  on  the  vefpertiho  plicatus,   145. 

Buffalo,  introduced  into  France,  3*71. 

B"fi-'henclorJ's  procefs  for  tinning  metallic  vefTels,  siS. 

Cablage-turn'tp,  experiments  to  obtain  fugar  from,  209. 

Calcareous  earth,  the  connpofition  of,   247. 

Carli/le,  experiments  in  Galvanic  eleftricity  by,   338. 

Carrots,  exper'ments  tu  obtain  fugar  from,   208. 

Caji-'T'M,  Mulhet  Dn  the  manufadltre  of,  3^. 

Cavern,  account  of  one  difcovered  in  Meiidip  hil's,   146, 

CVwfn/ for  preferving  llmt  anc!  brick,    '73, 

ChiTn'ual  affinities,  Humboldt's  idt-as  on,   369. 

Chemijiry,  account  of  Herr:n''s  Elements  of,    175, 

Chlorite,   (the  farinaceous)  anal-,  fes  of,  255. 

Chromate  of  Iron,  analyfes  of,  257. 

Clayfield's  TneTcur';al  air-hoUiT,  dclcription  of,   1 48. 

Clouet,  C.  on  the  compofition  of  enamel,  4. 

Clinical  Guide,  charafter  of  Dr.  Nifbet's,  81. 

C'louTs,  Dr.  H.rfcl.ers  expcrime-its  on  thi.  prifmatL;  311, 

ConneSicut  Acadimy  of  Arts  and  S.i  rcr-s  inftitutcd,  83. 

ConJlagraliuriS,  curious  fa<S  refpeCirngf,   2  o. 

Copper  ore,   to  ff-parate  the  fulphur  and  iron   from,    134. 

Cozu-parjn  p  (Htracleumjpondylium,  L  nn.)   experiments  to  procnrc 

fugar  from,  1  10. 
Coiu-p'ich,  intelligence  refpefting,  92,  279. 
Craintr^s  experiment  with  fixed  alkali  and  oxygen  gas,  76. 
Cru'ckfhank's  experiments  in  •  .dlvanir  eleclricity,  341, 
Cryjlallography^  obfervations  relating  to,  78. 

l)arzvin^s  Phytologia,  an  account  of,   173, 

Daurite,  analyfis  of,  2^9, 

Davy's  experiments  wita  the  Galvanic  pile  of  Volta,   347. 

Dejths,  96,  192,  :8'8. 

Dexv,  obfervcitions  on  the  evening  and  mornng,    i  14. 

Dickfon   Dr.  S.  on  the  exnai.lion  of  water  when  freezing,  69. 

Difcovcries  in  Science,  curfory  view  of  fo.ne  of  the  late,  -  8.  1^0,  2^t. 

Difafes  occafioned  by  infects,  comparative  view  of  fome,   138,  2j*), 

Diffidali'jn,  defcription  ol  an  improved  apparatus  for,  225. 

Dough  or pajle,  a  m-ichine  for  kneading,   261 . 

Dutch  vcrmilitn.,  containb  about  a  third  of  red  lead,  260. 

^A>thf  Laplace  on  the  oblate  form  of  the,  i85. 
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partis,  tk'Jtmp^f,  means  of  difcovcring  in  analyfe?,   252. 
Eailhquakesy  on  the  caufe  of,    yj. 
Elcdcral  Academy  at  Erfwt,  proceedings  of  the,    l8o. 
Eleilruiiy,  cflFcfls  of,  on  muriatic  acid  gas,  2t?,  3Z~- 

excited  by  the  mere  contaA  of  condudt'ng  fuHf^ances,  189. 

■  identity  of  common  and  Galvanic,   340,  348,  35O. 

Emeralds,  analyfis  of,    254. 

E?ianul,  ivhL'e,    to  prepaid,  4;   purple,    g ',    red,  \o  ;  yeU(yMy    II; 

green,  13;   hlue,  15;  violet,  l'). 
Ens  veneris,  on  the  compofition  of,  87. 
Ether,  muriatic,  method  of  preparing,  48. 
Efidiomitcr ,  remarks  on  tlie,  88. 
EuiHometry,  iifcfiil  remirks  on,  368. 
Explo/ions,  Mr.  Blanchet's  theory  of,  71. 

Fecundation  of  ve get  a' -let,  experiments  on  the,  57. 

i'V//_^(vr  (the  green)  analyfis  of,   256. 

Fixed  alkalies  decompofed  when  employed  for  precipitation,  246. 

n -,  on  the  principles  of,  7c,  189,  247,  367. 

Flores  martialfs,  on  the  conftitiient  parts  o^,  87. 
Fluat  of  alumine,  a  newly  found  fubftance,  259. 
Fluoric  aJid,  attempts  to  decompofe,   336. 
FJuuls,  C.  Coulomb,  on  the  refinance  of,   18^,566. 
Efjfils,  notices  and  remarks  ref^peCtinp,  150,  aji,  2^4,  &c. 
Fr  nch  'Natvmal  Jnjl'itutc,  proceedings  uf  the,  S2,  183,  366. 
French  Board  of  Lor.grtudc,  prize  quc'lion  by,    18  I. 
Fiicus  va'ans,  on  the  fruflification  of  the,  282. 
Fulminating  mercury,   E.  Howard,  Elq.  cmi  a  fieii-,   I  7,  12  2. 

fiver,  obtained  in  Galvanic  experiments,  346. 

Fuimiiiatitig  flver^  a  new  one  diicovered,  37  !• 

Galvanic  pile  of  P'oh  a,  experiments  with  the,  289,337. 

— i?:fluence  tranfmiited  tlirough  mercury,   349, 

Geographical  Syjhm  of  Herodotus,  RcnneU's  examination  of  the,  262'. 

Ceograply,  of  tiie  Straits  of  Malaccn,   193. 

Geology,  notices  refpefting,    I  5  f,  163,  177. 

Germiji'ition,  experiments  on  the  influence  of  oxygen  on,  11;". 

Gibes  (G.  Smith,  M.  B.  F.  L.S,  )  on  a  cavern  on  Menxlip  hilis,  146. 

G'irl<iniier,  Beithollet's  remarks  oa  his  memoir  refpc(f^injj  azot,  22  i> 

Ghuinf-,  chara6ler  of,  and  means  of  difcovenng  in  analyfes,  252. 

CcWdifTolved  by  the  GalTaiiic  pile,  3  '4. 

Granite  of  Sa)nt-Go:hurd,  analyfes  of,  254. 

Grapes,  experiment^,  to  procure  fugar  from,   iii. 

G  ccn  enane',   to  prepare,    i  ». 

OaytQti  Mur-vcai,  on  the  prmciplfs  of  fixed  alkalie?,  189,  367. 

Jlanf-Vs  defcription  of  the  Straits  of  Malacca,   193. 
Heat,  Dr,  He;  rchtl's  rt marks  on  ral'*a*il,   ci  1. 
Henry's,    Air.    IVf'iirm,    cxperimcata  to   decompofe   the    imin'att* 
acid,  211,  332. 

Htrmh* 
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Hermljladt^ s  experiments  on  making  fugar,    lo^. 

hcrrof's  Elements  cf  Chemijiry,   account  of  175. 

Hetfchcl'i  (Dr.)  experiments  on  prifmatic  colours,    radiant  heat, 

&c.  311. 
Hornemariy  refpecling  his  travels  in  Africa,  94. 
Hofack,  (Dr.)  on  the  cure  of  tetanus  or  lock-jaw,  63. 
Ho-duanl,  Ediu.  Efq.  on  a  new  fulminating  mercury,   17,  122. 

• on  a  new  fulminating  filver,  371. 

i/^wflrrt',  L.  on  a  periodical  variation  of  the  barometer,  353. 
Humboldt's  ideas  on  eudiomctry,  368. 
Humholdt,  Alex,  letter  from,  travelling  in  America,  273. 
Hydrogen,  fuppofed  to  be  a  principle  in  potafli  and  foda,  3^7. 

Illuminating  pozver  of  coloured  raysy  experiments  on,  316. 
Imperial  Academy  at  Erlangen,  prize  queftions  by  the,   177. 
Inoculation,   prize  quellion  on,   177. 
Infeds,  new  method  of  defcroylng,   189. 

■ ,  on  difeafes  occafioned  by,   138,  239. 

Intelligence  and  m'lfcellaneoui  articles,  82,   177,   267,  366, 
Iron,  pig,   Mudiet  on  the  manufacture  of,  35. 

,  to  feparatc  from  yellow  copper  ore,  134. 

Itch,  new  remedies  for  the,   191. 

KtNG's,  The,  breed  of  fine-wooUed  Spanifli  fheep,  350. 
Kir^M an' s  Geological  EJf ays,  account  of,   163. 

Effay  on  the  Analyfis  of  Mineral  Waters,  account  of,  81.- 

Knight,  T.  A.  Efq.  on  the  fecundation  of  vegetables,  97. 

Lalande,  notices  by,  82, 

Laplace  on  the  motions  of  the  moorl  and  oblate  form  of  the  earth, 

Lampadius'  (Profeflbr)  procefsfor  extradling  fugar  from  white  beet- 
root,   f2I. 
Learned focieties,  notices  refpefling,  82,  177,  267,  366. 
Lepidolite,  analyfis  of,   2J). 
Light,  on  the  combinations  of,  285. 

1—,  account  of  New  obfervations  on  the  inflexions  of,  363, 

Lime,  character  of,  and  means  of  difcovcring  in  analyfes,  2^1^ 
— — ,  fuppofed  to  be  a  principle  in  potafh,   367. 
Unfed-oil  njaruifh,  method  of  preparing,   234. 
Lock-jaiv,  a.  cafe  of,   cured  by  wine,  63. 
Loivitz,  M.   on  obtaining  tartarous  acid,  47; 

Magncfa,  charaflcr  of,  and  means  of  dlfcoveting  in  analyfis,    253, 

,  fuppofed  to  be  a  principle  in  foda,  367. 

Mangunefe,  a  cure  for  the  itch,  19  t. 

Miiph-trce,  on  making  fugar  from,  in  Europe,   10 J. 

Minerals,  a  new  way  of  refolving  by  alkalies,  247, 

,  procefs  for  analyfing,  ijl. 

Mirural  ^vaters,  account  of  Kirwan's  efTay  oil  the  analyfis  of,  8i. 
Mineralo^ical  dfription  of  ihc  connl\'  of  DulUn,  prize  for,  177. 
Vol.  VII,  3 "C  Mcdicut 
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JVIedical  tint  ice,   2R7. 

Merat-Cuillu  (C.)  analyfis  of  human  and  animal  hones,  131; 

Mercurial  air-holder,  clefcription  of  Mr.  Clayfield's,   148. 

Mercury t  on  Mr,  Howard's  fuJminalin^,   1 7,   122. 

Meieorological  remarks^  3 S3* 

Meteorolo^yy  287. 

JkToo//,  influence  of  the,  on  the  atmofphwe,  ^^^. 

Mooii's  motvM,  prize  qiieftion  on  the,    181. 

Monsy   Dr.  Vauy  on  obtaining  tartarous  acid,  46. 

■ J  on  the  principles  of  fixed  alkalies,  77. 

Mmsy  T.  B.  Fatly  on  preparing  muriatic  ether,  48. 

Maoris  moihuy  Laplace  on  the,    185. 

Moyss,  (Dr.)  experiments  with  Volta's  Galvanic  pile,    347. 

Murlat  ojfitvtr  obtained  in  feme  Galv-mic  experiments,  3^2. 

Muriut  offodj,  decompofed  by  Volta's  Galvanic  pile,   342"^  548, 

Muriatic  ac:d^  on  the  bafe  of  the,  89,  211,  332,  ^67. 

' ;— ,  concentrated,  a  lolvent  for  gold,  180. 

.  Muriatic  acid  gas  y  efFefts  of  elec'^ricity  on,  212,  332. 
•  ether,  method  (^i  preparing,  48. 

MuJ}}ety  Mr.  D.  on  the  manufadture  of  pig  iron,  3j. 

Natural  htjlory,  defcription  of  the  I'erJpertiUo  plicalusy   1 45, 

"  ,  notices  refpefting,  369. 

^eiv  pub  lie  at  tons,  81,    163,   262,  363. 
N.ii-t  n's  (Sir  Ifaac)  theory  of  light  oppofcd,  363. 
Aichcl'bn,  txptriments  in  Galvanic  elccliicity  by,   337. 
iV/Vr/i/c/ ffj'j;  ?;;//«  decompofed  by  Volta's  pile,  343. 

//wr  decompofed  by  Volta's  pile,  343. 

Ni  r:r  acu!  has  no  aftion  on  filver,  copper,  tin,   85. 

«- ,  antifyphilitic  viituesof,  afcertained,  96. 

Nitrous  acid  i)ro<AiiCi:d  m  Galvanic  txperimcnts,  339,  342,    &c, 

0/7. ,  on  the  method  of  obtaining  certain /7'o;7:/^,-/;V,  S8. 
OauIu  nc'd,  to  extiafl  from  fpirit  of  wine,   136. 
Oxygen,  on  the  influence  of  in  germination,  157. 

Pal/as   (rrofcffi.i),  on  difeafes  occafioned  by  infe<fl?,  138,  239; 

Par/vips,  experiments  to  obtain  A, gar  from,  '2  ic. 

Pa/h' vr  dcugh,  a  machine  for  kneading,    261. 

Pi^-iron,  the  hillory  of  the  manufadnre  of,    7,^. 

Pccrr  a.:d  turf,  prcpofal  to  employ  in  blaft  furnaces,  43. 

Poif-iti,  Amoureux  on  that  of  antg,  152. 

Potnjh  found  in  minerals,  259,  256,  259. 

Poiajh,  a  compound  of  hydrogen  and  lime,   367. 

Pr:tt:r,  C.  y/.- on  the  evening  and  morning  dew,    114. 

Prijvu  tic  colours.  Dr.  Herfchsl's  experiments  on,  311. 

Prt%t  que/: if.iisy    ].']>],   267,       ' 

Pidi'isJIcrcoreus,  analyfis  of,   20o. 

PwhiceJJcne,   analyfis  of,   256,   358, 

Purple  en.,!ficJ,  to  prepare,   9. 

Pyrixcr.e<^f  Eina,  analyfis  o\,  254. 

Hadiant 
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Radiant  heat.  Dr.  Herfchel's  remarks  refpe£ling,  311. 
B.e8'ification  offpint  of  -zuhw,  improved  apparatus  tor,  230. 
Red  enamel,  to  prepaie,  10.  . 

Refra3io!:y  horizontal,  of  the  air  ^  on  an  unufual,  54- 
RefrangibilUy  of  radiant  heat.  Dr.  Hcrfchel  on,  323. 
RenneVs  geographical  fyfiem  of  Herodotus,  account  of,   262. 
Rhyme,  prize  for  effay  on  the  origin  and  progrefs  of,   i  7  7. 
Royal  academy  of  Berlin,  proceedings  of  the,    178. 

■  ,  prize  queftions  by,  267. 

■  Stockholm,  prize  queftions  by  the,   180. 

Royal  Iri/h  academy,  prize  queftions  by  the,    I  77. 
Royal  Society  of  London,  tranfdftions  of  the,  364. 

Sage's  method  of  feparating  fulphur  and  iron  from  copper  ore,  i?:j., 

• ' extracfting  acid  of  fugar  from  alcohol,    136. 

Sage,  on  animal  earth,   calcareous  earth,  fixed  alkali,  and  acidum 

pingue,-  246. 
Sauffure,  M.  jun.  on  the  influence  of  oxygen  on  germination,    ij'io 
Scalding,   a  fubftltute  for  velicatories, 
Serpent,  account   of  a  monftrous,   286; 
Silex,  means  to  difcover  in  analvfis,  252. 
Silv:r  diftblved  by  Galvanic  elefiricity,  342,  34^. 

— ,  a  new  fulminating  preparation  of,  371. 

Skirret,  experiments  to  obtain  fugar  from,  210. 

Smallpox,  a  prize  quefticn  on  the,   177. 

Soda  found  in  minerals,   2j6. 

SpatuJhhrcedofJJjeep,  projtdt  for  extending  the,  35O. 

apiritofixine,  improved  apparatus  for  rectifying,    230. 

» ,  to  extraftthe  acid  of  fugar  contained  in,    136. 

Starch,  on  the  preparation  of,  from,  horfe-cheftnuts,  87. 

Stains  for  ivood,  method  of  pi  eparing,   235, 

Straits  of  Malacca,  defcrlption  of  the,    193. 

Strontian,  charsdler  of,  and  means  of  uifcovering  in  analyfes,  3t3. 

Sugar,  experiments    and  obiervations   on  the  preparation  of  J05. 

12  r,  206, 
Sulphur,  to  feparate  from  yellow  copper  ore,   134. 
Sulphat  of  copper  decompofed  by  Vnka's  Galvanic  pile,  343. 
Sun,  on  viewing  the,  advautagcoufly  wich  telefcopes,  327. 

,  influence  of  the,    on  the  atnjofphcre,   3i;3. 

Superfatation  in  the  vegetable  "Morld,  experiments  to  prove,  97. 

>  Tartarovs  acid,  to  feparate  from  crude  tartar,  46. 
Tatham,  C.  H.Efq.  defcription  of  the  Lanti  antique  vafc  bv,  361. 
Telefcopic  experimaits  by  Dr.  Herfchcl,  327, 
n'eianus,  a  cafe  of,  cured  bv  wine,  6^. 
'limiing  metallic 'V'jfcis,  new  proceis  for,   21S, 
Touniiallne  of  Ceylon,    analyiis  of,   2j^. 
Travels,  news  refpcding  Ilorneman's,  94. 
Tj-flf .-/f  Humbolt's  In  Spanilli  America,  273. 
Trees,  on  the  fplitting  of,    by  lightning,   72. 
T«rf  and  peat,  propoUl  to  employ  in  blaft  furz-ac:?,  43. 

Turl:^k 


38o  INDEX; 

Yurhj/lj  IVhca*,  cxpcrirr.ents  to  procure  fugar  fronl,   10~« 
Turnips,  expcrimcnls  to  obtain  fugar  from,  20S. 

Urine.,  putrid,  cxpofcd  to  frofl,   86. 

Fciccine  inoculai'wn^  notices  refpefling,  92,  279. 

Varnyhet,  on  the  preparation  of  2.3^,  234. 

Vi^etahle:,  experiments  on  the  fcciiiidation,  of,  Q7. 

Vef^ctat'ion.,  account  of  Darwin's  Eflay  on  the  Principles  of,   i73t 

V/ptxlilixpiicatus,  dcfcription  of  the,    14^. 

Viiiccy  the  Rev.   S.  on   n.fra6tion  of  the  air  on    the    atmofphere, 

&c.   54. 
V'toht  cfi^'iicl,  to  prepare,    16. 
fo/canic  ijl.ijid,  a  new  one  thrown  up,  91. 
rolc.woes,  obfcrvations  rcfpe£tii)g,   75,   79. 
Volia  on  eleftiicity  by  contacl:  of  conducting  fubftances,  28^, 
Voyage  of  d'ifcovcry,  a  new  one  projettcd,  94. 

iFater,  on  the  expanfion  of,  when  freezing,  69,  71. 

decompofed  by  Voha's  Galvanic  pile,  341. 

White  enamel^  to  prepare,  4. 

Wood,   method  of  ilaining,   237- 

Wool,  projtft  for  improving  in  Britain,  350. 

Woodhouje  (Profeflbr)  on  nitric  acid,  ammonia.  Sec.  83. 

Writings  ejfaced  by  oxy-muriatic  acidy  method  of  reiloring,  90,' 

Telhiv  enumcl,  io  prepare,   11. 

Zeolite  t'f  FiTOf,  analyfes  of,  255. 

HiiiToruHf  characlcr  oi",  and  means  of  difcoverlng  in  analyfis,  252* 
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